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SYLLABUS

The purpose of this document is to describe the feasibility and the impacts
of navigation improvements for Maalaea harhor, Maui, Hawaii. The proposed
improvements are designed to alleviate adverse navigation conditions and to
provide for addition of berthing space.

The scope of the report includes problem identification, examination of
various alternative plans of improvement, and evaluation of plans in terms of
technical, economic, environmental, and social acceptability. The evaluation
and plan selection process is guided by the dual national objectives of
national economic development and environmental quality. The report presents
three alternative plans and selects one of the plans as the recommended

plan. A complete description of the recommended plan of improvement is
provided. The scope of the Environmental Impact Statement (EIS) includes the
purpose and rneed for undertaking the proposed action, evaluation of the
environmental impacts of reasonable alternatives, the existing environment of
the area, and the direct and indirect effect of the alternatives on the eco-
logical, cultural, economic, and social resources of the study area. The
Final Environmental Impact Statement is included as an appendix.

The recommended plan of improvement provides for the dredging of a
610-foot-long, 150- to 180-foot-wide, 15- to 12-foot-deep entrance channel, a
1.7 acre, 12-foot-deep turning basin, and a 720-foot-long, 80-foot-wide,
8-foot-deep access channel; and provides for construction of a 620-foot-long,
13-foot-high extension to the existing south breakwater, including a
400-foot-long exterior revetted mole. The recommended plan also includes
nonfederal features including a 720-foot-tong, 50-foot-wide interior revetted
mole and a 2.0 acre, 8-foot-deep addition to the existing berthing area.
Installation of necessary aids to navigation would also be included in the
federal project.

This report is submitted to the Office of the Chief of Engineers for
approval. The project would be implemented after approval by the Chief of
Engineers, completion of local responsibility requirements, and receipt of
project construction funds.

Rev, 26 Sep 80



‘ GENERAL DESIGN MEMORANDUM
: MAALAEA HARBOR FOR LIGHT-DRAFT VESSELS
£ MAALAEA, MAUI, HAWAII '

L™
L PERTINENT DATA
% PROJECT FEATURES
" 1. BERTHING CAPACITY 310 boats
2. ENTRANCE CHANNEL . _
a. Length 610 feet
b. Width 150 to 180 feet
c. Depth 15 to 12 feet
d. Turns - 450 right
3. TURNING BASIN ‘
a. Area 1.7 acres = -
. b. Depth . 12 feet
4, ACCESS CHANNEL ] _
- P Length 720 feet
b. Width 80 feet - -
c. Depth _'8 feet
5. SOUTH BREAKWATER EXTENSION
a. Length 620 feet
b. Crest Elevation +13 feet MLLW
c. Crest Width 15 feet
d. Side Slopes 2H to 1V
e. Armor 6-ton Dolos
6. EXTERIOR REVETMENT
a. Length 400 feet
b. Crest Elevation ;13 fe$§ MLLW
c. Side Slopes H to
d. Armor 7- to 10-ton stone
7. EAST BREAKWATER
a. Length Removed 80 feet
b. Interior Mole (Nonfederal) © 720 feet
5 8. BERTHING AREA ADDITION (NONFEDERAL)
3
i a. Area | 2.0 acres
% b. Depth ' ' ' 8 feet
O

Rev. 26 Sep 80




PROJECT COST

Federal Portion of CoE Work Cost
Nonfederal Portion of CoE Work Cost

TOTAL CORPS OF ENGINEERS WORK COST
US Coast Guard Cost
TOTAL FEDERAL WORK COST

ANNUAL CHARGES1/
Total Annual Federal Charges Based on a
7-1/8 Percent Interest Rate and a
50-Year Project Life

ANNUAL BENEFITS
Total Annual Benefits Based on a
7-1/8 Percent Interest Rate and a
50-Year Project Life

NET ANNUAL BENEFITS

BENEFIT-COST RATIO

1/ Based on Total Federal Work Cost only.

Rev. 26 Sep 80

$ 2,995,000

1,645,000

$ 4,640,000

20,000

$ 4,660,000

$

4“8 4A

380,000

744,000
364,000
2.0
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SECTION A
INTRODUCTION

1.  PROJECT AUTHORIZATION.

1.1 This General Design Memorandum {GDM) presents the results of the
ost-authorization studies for modification of the small boat harbor at
aalaea, Maui, Hawaii. Construction of harbor modifications was authorized by
Section 101 of the River and Harbor Act of 13 August 1968 {Public Law 90-483)
in accordance with House Document No. 353, 90th Congress, 2nd Session, which
contained the Chief of Engineers' report on Coasts of the Hawaiian Islands,
Harbors for Light-Draft Vessels, in response to the authorizations contained
in the River and Harbor Act of 17 May 1950, Applicable portions of this

section are as follows:

" w§gC. 101. That the following works of improvement
of rivers and harbors and other waterways for
"~ npavigation, flood control, and other purposes are
" hereby -adopted and authorized to be prosecuted under
 the direction of the Secretary of the Army and
supervision of the Chief of Engineers, in accordance
with the plans and subject to the conditions
_recommended by the Chief of Engineers in the
. respective reports hereinafter designated. ‘The
provisions of section 1 of the River and Harbor Act
approved March 2, 1945 (Public Law Numbered 14, ‘
Seventy-ninth Congress,. first session), shall govern
with respect to projects authorized in this title;
and the procedures therein set forth with respect to
plans, proposals, or reports for works of
_improvement for navigation or flood control and for
irrigation and purposes incidental thereto, shall

»

apply as if herein set forth in full.
NAVIGATION

© ' Codsts of Hawaiian, Islands, Harbors for Light Draft
Vessels'. |

2. . DESCRIPTION OF AUTHORIZED PLAN.

2.1 The authorized plan for construction of harbor improvements at Maalaea
Harbor, Maalaea, Island of Maui, is described in detail in the Chief of - ~
Engineers' report, dated 11 April 1968. The report is contained in House
Document No. 353, 90th Congress, 2nd Session, which is referred to in this
design memorandum as the project document. The pertinent features of the
project are shown on Figure A-1 and described below:

"a. A 650-foot-long extension to the existing south breakwater;

b. A 780-foot-long, 150-foot-wide, 15-foot-deep main entrance
channel; including a 150-foot-long transition area providing a change n depth
from 15 feet to 12 feet and flaring of width from 150 feet to about 300 feet;



c. A 6.9 acre turning basin;
d. A 700-foot-long, 80-foot-wide, 8-foot-deep access channel;
€. Removal of the east breakwater from the head to station 2+00; and
f. Tree plantings for project beautification.
2.2 The harbor, as authorized, would accommodate about 260 boats.

3. REQUIRED LOCAL COOPERATION.

3.1 Federal participation in the construction and maintenance of the harbor
project recommended in this report will be subject to the conditions that
local interests will satisfy the following requirements:

a. Provide without cost to the United States all lands, easements,
and rights-of-way required for the construction and subsequent maintenance of
the project and aids to navigation upcn the request of the Chief of Engineers,
including suitable areas determined by the Chief of Engineers to be required
in the general public interest for the initial and subsequent disposal of
spoil, and also provide necessary retaining dikes, bulkheads, and embankments
therefor or the costs of such retaining works;

b. Hold and save the United States free from damages due to the

construction work or subsequent maintenance of the project when not due to the
fault or negligence of the United States or its contractors;

C. Assure continued public ownership and use of the facilities upon
which the amount of federal participation is based during the economic life of
the project;

d. Provide and maintain without cost to the United States necessary
berthing or mooring facilities and attendant utilities, including a public
landing with suitable supply facilities open to all on equal terms;

e. Provide and maintain without cost to the United States depths in
the berthing and mooring areas, and in the local access channels commensurate
with the depths provided in the related project areas;

f. Provide and maintain without cost to the United States all
appropriate onshore structures, access roads, parking areas, public restrooms,
and boat launching and retrieving facilities as necessary to insure a complete

and adequate project;

g. Accomplish without cost to the United States such utility,
drainage, or other relocations or alterations as necessary for project
purposes;

h. Establish regulations prohibiting discharge of untreated sewage,
garbage, and other pollutants in the waters of the harbor by users thereof,
which regulations shall be in accordance with applicable laws or regulations
of Federal, State, and local authorities responsible for pollution prevention
and control; and
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i. Contribute in cash prior to construction of the project a lump sum
payment in the estimated amount of $1,645,000 which is 35.5 percent of the
estimated first cost of construction by the Corps of Engineers, the final
contribution to be adjusted after actual costs have been determined.

3.2 The Harbors Division, Department of Transportation, State of Hawaii,
the local cooperating agency, has reviewed plans of the harbor project and has
indicated full support of the proposed project. additionally, the Harbors
Division, as the representative of the State of Hawaii, has assured the
District Engineer that it is willing and able to fulfill the necessary
requirements of local cooperation as enumerated in this report and desires to

undertake the project upon federal approval. The most recent letter of
assurance, dated 30 June 1980, is included in Appendix K.

3.3 The principal officer presently responsible for compliance with the
Jocal cooperation requirements of the project is:

R. Higashionna, Director
Department of Transportation
State of Hawaii

869 Punchbowl Street
Honolulu, HI 96813

4. SCOPE OF POST-AUTHORIZATION STUBIES

4.1 The purpose of the post-authorization studies described in this report
is to reaffirm the basic planning decisions made during the preauthorization
studies, while responding to changes in the physical, social, economic or
environmental conditions related go the project, and to changes in Corps water
resources planning policies which have occurred since the project was
aythorized. Because of the long time interval between project authorization.
in 1968 and initiation of post-authorization studies in 1978,
post-authorization studies included reevaluation of problems and needs, public
attitudes regarding the authorized plan of improvement possible alternatives,
oceanographic analyses, navigation requirements, social and economic
conditions, and desires of the local sponsor. In addition to reevaluation of
the above items, assessment and evaluation of environmental impacts were
required by various 1aws and regulations which have been enacted since project
authorization. A study classification report prepared during the problem
jdentification stage classified this study as a reaffirmation study in
accordance with Engineer Requlations.

5. STUDY PARTICIPANTS AND COORDINATION

5.1 The U.S. Army Corps of Engineers, Honolulu Engineer District is

responsible for conducting and coordinating the study. The studies and
jnvestigations were performed in cooperation with the Harbors Division,
Department of Transportation, State of Hawaii.

5.2 Information and comments received from the following agencies and

organizations, as well as from numerous jndividuals, were considered in the
jdentification of problems and needs and the development of alternate plans:



Departments of the State of Hawaii

U.S. Fish and Wildlife Service

National Marine Fisheries Service

Maui Cooperative Fishermen's Association
Maalaea Boat and Fishing Club

Maui Surfers (unorganized)

6. PUBLTIC INVOLVEMENT PROGRAM

6.1 Public involvement has heen an integral part of post-authorization
studies throughout the study period. The program has included public meetings
where testimony was received regarding Corps plans, a series of public
workshops where interested individuals and organizations participated fully in
the development of alternatives, and informal conversations and correspondence
with local interests. Post-authorization studies could not have been
successfully conducted without the ideas and cooperation of the many
individuals and organizations who so enthusiastically participated in the

- planning process. Details of the public involvement program are discussed

throughout this report,
7. STUDIES OF OTHERS

7.1 ‘' In accordance with the Fish and Wildlife Coordination Act, a Planning
Aid Report was prepared by the U.S. Fish dand Wildlife Service and was utilized
in the development of the alternate plans of improvement shown in this

report. The final FWS 2b Report is included in this report as Appendix D.

8. THE REPORT AND STUDY PROCESS

8.1 This General Design Memorandum {GDM) has been prepared sequentially in
the order of the study process stages., The sections of the draft report
describe the authorized project, identify problems and needs, discuss the plan
formulation process, assess and evaluate alternate plans of harbor improve-
ment, compare alternate plans, present and discuss the selected plan, and
present study conclusions and study recommendations.

Rev. 26 Sep 80
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SECTION B
PROBLEM IDENTIFICATION

1. Although the primary purpose of this study is to reaffirm the planning
decisions made during preauthorization studies, the initial study task was to
update the problems and needs related to the authorized project. The results
of the update serve as the basis for translating the identified problems,

needs, concerns-and constraints intg the planning objectives which ﬁrovide a
guide and focus for the post-authorization planning activities which follow.

2. NATIONAL OBJECTIVES.

2.1 The planning objectives which emerge from the problem identification
process are specifically directed to the need for navigation improvements. 1In
accordance with the U.S. Water Resources Council's Principles and Standards
for Planning Water and Related Land Resources, these objectives are also those
that can be directed to achieve the co-equal National Objectives: National
Economic Development (NED) and Environmental Quality (qu.

2.2 The achievement of NED is accomplished by increasing the value of the
national output of goods and services and improving national economic
efficiency. Planning to achieve the EQ objective encompasses the management,
conservation, preservation, creation, restoration, or improvement of the

guality of the_natura] and cultural environment.
3. PROFILE OF EXISTING CONDITIONS.

3.1 GENERAL DESCRIPTION. The island of Maui is the second largest isiand
in the Hawaiian'chain, supporting a total resident population of approximately
52,900 persons in 1978. Maalaea Harbor is located on the southwest shore of
the island (Figure B-1), about 7 miles south of the County seat in Wailuku,
and about 8 miles south of the commercial and business center of Kahului, - .The
shoreline of Maalaea Bay is part of an isthmus connecting two large inactive
volcanos which form the geologically older wast Maui and the more recent East
Maui. The East Maui volcano, called Haleakala, rises to an elevation of
10,023 feet above sea level. The shoreline of Maalaea Bay js characterized by
a long narrow coral-sand beach which attracts many tourists from around the
world. Maalaea Harbor is located at the extreme west end of this beach.
Figure B-2 shows the existing harbor and highlights some of the prevailing
conditions which are described in this section.

3.2 LAND USE. Land use in the vicinity of Maalaea Harbor includes
agriculture and hotel-condominium development, Until recently, sugarcane
lands domiriated the landscape near Maalaea. At present many medium-rise,
hotel-condominiums are seen along the shoreline directly adjacent to the
harbor. The State of Hawaii Land Use Plan designates the immediate harbor
area for urban development. Adjacent landward areas are designated for
agricultural use and for conservation use.



3.3 DEVELOPMENT AND ECONOMY. Tourism and agriculture form the basis of the
economy on Maui island. At the time of project authorization in 1968,
revenues from tourism and agriculture were about equal, but at present tourism
heavily dominates the economy. The sugar industry, which is the major
agricultural producer, shows a 1978 revenue of $67 million out of a total crop
and livestock revenue of 392 million. However, tourism boasted a 1978 revenye
of $283 million. The 1978 visitor count for Maui totaled 1.4 million persons,
which is a 25 percent increase since 1977 and nearly a 600 percent increase
since project authorization. At present more than 1000 hotel-condominium
units are under construction to accommodate the increased tourist demands.

3.4 NATURAL FORCES:

3.5 WINDS. The predominant winds in the Hawaiian islands are the northeast
tradewinds, which usually occur on more than 70 percent of the days in each
year, The tradewinds are most constant during the spring and summer with
typical speeds of 10 to 20 miles per hour. Local low pressure systems
frequently replace the tradewinds during the winter months. These Jow
pressure systems, called “Kona" storms or "Kona" weather typically produce
conditions ranging from gale-force southerly winds with heavy rain to calm,

humid or rainy weather.

3.6 On Maui the tradewinds are strongly influenced by topographic
conditions. The wind diagram shown for Puunene Naval Air Station (Figure
B-3), located 4 miles northeast of Maalaea, is most representative of the
tradewinds at Maalaea Harbor. At Maalaea Harbor, the northeast tradewinds
become northeriy as they are funneled between the mountains of East and West
Maui. Tradewind speeds at Maalaea are frequently greater than 25 miles per
hour due to the funneling effect.

3.7 ' WAVES. Maalaea Harbor .is affected primarily by two types of wave
conditions: - southern swell and "Kona" storm waves, - -

3.8 Southern swell is generated in the southern hemisphere, most frequentty
during the Antarctic winter months between April and November, After
traveling over thousands of miles of open ocean, these waves arrive at the
southern shores of the Hawaiian islands as Tong-period swell. Periods
typically range between 14 and 22 seconds with heights generally 1 to 4 feet.
Occasionally the southern swell produces waves at Maalaea Harbor which exceed
10 feet, rendering the existing entrance channel unsafe for_navigation and
causing severe surge within the harbor basin. In any year, southern swell may

occur about 50 percent of the time.

3.9 Kona storm waves generally approach Maalaea Harbor from the south or
south-southwest. These storms may generate waves which can adversely affect
the existing harbor. Periods usually range from 8 to 10 seconds, with heights
of 10 to 15 feet. In any year, Kona storms may occur several times or not at
all. They most frequently occur during the winter months. In January 1980 a
severe Kona storm resulted in damages totalling more than $10 million on Maui,
although no damages were reported in Maalaea Harbor
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3.10 An infreguent source of large destructive waves is hurricanes.

Damaging hurricanes passed through the Hawaiian chain in December 1957, August
1959, and most recently in July 1978. Theoretical calculations by Dr. C.L.
Bretschneider indicate that a significant deepwater wave height of 27 feet can
be expected for a typical 50-year hurricane having the following parameters:
{(a) central pressure reduction of 1 inch of mercury, (b) radius of maximum
winds of 20 nautical miles, and (c) forward speed of 12 knots. This results

jn a maximum sustained wind speed of 62 knots and a corresponding maximum
deepwater wave height of 46 feet.

3.11 Wave refraction analysis, described in the Design Analysis, Appendix 8,
was performed to aid in locating zones of high energy concentration in the
vicinity of the harbor, and to determine the probable approach alignment of
waves critical to project design.

3.12 TIDES. The tides in the Hawaiian islands are semi-diurnal with small
but pronounced diurnal inequalities. Tidal data are from U.S. Department of
Commerce, National Oceanic and Atmospheric Administration, and National QOcean
Survey. The nearest tidal bench marks are at Olowalu, Maui and Makena, Maui,
about 7 miles west and 11 miles southeast of Maalaea, respectively. Tidal
data for Maalaea, based on data from Olowalu and Makenna, are as follows:

Tide Level Feet

L
-
wn

Highest Tide (estimated)
Mean Higher High Water
Mean High Water

Half Tide

Mean Low Water

Mean Lower Low Water
Lowest Tide (estimated)

LOO-—‘-—JN
OOMNO W

Elevation data in this report are referenced to Mean Lower Low Water (MLLW)
unless otherwise stated.

3.13 CURRENTS. Currents near Maalaea Harbor are dominated by the southwest
setting, tradewind-generated surface current. Current speed is estimated to
be typically less than 1 knot under normal tradewind conditions and does not
cause navigation problems, Significant wave-generated rip currents may exist
when high waves are breaking, but this phenomenon has not been documented.
Tidal currents in Maalaea Bay are weak and insignificant with regard to
navigation considerations.

3,14 TSUNAMI. Maalaea Bay is subject to potential tsunami or seismic sea
wave inundation as are most low-lying coastal areas in the Hawaijan islands.
The nature of tsunami are not fully understood. An occurrence may be nearly
imperceptible or may cause catastrophic destruction of coastal areas.
Typically in the Maalaea Bay area a severe tsunami may cause abnormal rising
and falling of the sea level, resulting in flooding of low-lying areas, and
grounding of boats in the harbor. The 100-year tsunami inundation elevation
at Maalaea is estimated to be about 13 feet above the mean lower low water
datum. Since Maalaea Harbor lies within the 100-year tsunami inundation zone,
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compliance with Presidential Executive Order 11988 is required. Compliance
includes dissemination of information concerning the consequences of locating
in the tsunami zone. Adverse impacts resulting from locating in the tsunami
flood zone include the risks of destruction of property and loss of 1ife. The
proposed action will require development in the inundation zone such as harbor
hackup facilities. There is no alternative location for these facilities,
however, utilizing construction practices which meet requirements of the
National Fiood Insurance Program will minimize tsunami damages. Adverse
impacts resulting from increased use of the tsunami flood zone can be
minimized by adequate tsunami warning. A State-wide tsunami warning system is
presently in existence. Maalaea Harbor should be evacuated in the event of a
tsunami warning. Boats should not re-enter the harbor until the tsunami
warning has been canceiled. Additional Executive Order compliance require-
ments are discussed in Appendix H of this report.

3.15  NATURAL RESOURCES:

3.16 CLIMATE. The Maalaea Bay area has a mean annual rainfall of
approximately 13.8 inches. Most of the rainfall occurs during "Kona" weather
in the winter months between October and April. The mean annual temperature
is 750F, The daily temperature ranges between 600F and 900F, the

warmest weather occurring between May and September.

3.17 GEOLOGY. Maalaea Bay is at the southern edge of an isthmus which was
formed when lava flows from two prehistoric volcanic islands ran together. As
the volcanic formation stabilized, coral reefs began to develop along the
fringes of the isthmus. At present, much of the upper layer of the ancient
lava flow has weathered and decomposed into soil. The process of reef
formation and destruction has caused a long, narrow, white-sand beach to
develop along the shoreline of Maalaea Bay. To the immediate west of the
harbor, the heavily eroded West Maui volcanic dome abruptly enters the sea.
The shoreline becomes rugged and steep. Only small pocket beaches are found
at various locations. Many high, basalt rock cliffs dominate the coastline.
The ocean floor in the vicinity of Maalaea Harbor is gently sloping seaward
about 1 vertical to 50 horizontal. It is composed of coral materials ranging
from live coral communities to decomposed coral rubble and sand. Much of the
bottom adjacent to the harbor is lightly cemented into a thin surface crust.
Thin patches of coral sand fill depressions in the surface crust. Directly
east of the harbor a live coral reef community extends toward the east for

several hundred yards.

3.18 FLORA AND FAUNA. Natural vegetation in the Maalaea Harbor area is
characterized by kiawe and haole koa trees and dryland grasses and shrubs.
However, most of the land on the central Maui plain is being cultivated for
sugarcane. Dominant wildlife forms in the area are introduced species such as
mongooses, rats, mice, doves and mynah birds. Feral pigs, dogs, and cats are
also found in nearby areas. Several species of seabirds can be found along
the coastal areas.

3.19 Marine 1ife at Maalaea Bay includes most of the species common to coral
reef ecosystems in Hawaii. Endangered Humpback whales winter in Hawaiian
waters including Maalaea Bay. Maalaea Bay abounds with commercial tuna and
other big game fishes common to Hawaiian waters. Additional information on
natural resources is contained in Appendices C, D and F. .
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3.20 RECREATIONAL RESOURCES: Surfing waves are found near Maalaea Harbor.
Two surfing areas in particular were identified by local surfers as being
important and are shown on Figure B-2. Area No. 1 is the location of the world
renowned Maalaea Pipeline. Although surfing waves at this site do not occur
frequently, they have been acclaimed by professional surfers as some of the
best waves in the world. Area No. 2, called "0ff-the-Wall", is of lesser
importance, but is a popular surfing site. The long, coral-sand beach border-
ing Maalaea Bay and adjacent to Maalaea Harbor is a prime sunbathing and beach-
combing area and is a major tourist attraction in the State of Hawaii.
Recreational snorkeling, scuba diving and spear-fishing is popular in the
usually calm waters of Maalaea Bay. Additional information on recreational
resources is contained in Appendices C, E and F.

3.21. HISTORIC SITES. There are no historic sites listed on or eligible for
the current National Register of Historic Places. A recent reconnaissance
study further confirmed the ahsence of significant historic or cultural sites
in the project area. Appendix E in this report details the results of the
historic and cultura! reconnaissance.

3.22 EXISTING HARBOR FACILITIES. Maalaea Harbor was first developed by the
Territory of Hawaii in 1952. The project was modified in 1955, 1959 and 1979
to its present configuration, shown in Figure B-2. The existing facility
consists of a 90-foot-wide, 12-foot-deep entrance channel; a 1000-foot-1ong,
90-foot-wide hreakwater and mole structure on the south side of the basin; an
870-foot-long breakwater on the east side of the basin; a 300-foot-long, 50-
foot-wide paved wharf on the north side of the basin. Dredged basin area is
11.3 acres. Various problems, discussed later, limit the capacity of the
harbor to 93 boats. Local interests have constructed a 100,000-pound capacity
cold storage plant for use by commercial fishermen operating out of Maalaea
Harbor. There is a haulout and repair facility at the west end of the harbor
basin. The one lane haulout ramp also serves as a trailer-boat launching
ramp. A U.S. Coast Guard cutter is stationed at Maalaea Harbor.

4. PROBLEMS AND NEEDS

4.1 Problems and needs related to Maalaea Harbor are numerous and are
vigorously expressed by harbor users, potential harbor users, and persons and
organizations concerned with recreational and other uses of the Maalaea Harbor
area. Serious navigation problems include severe harbor surge, entrance
channel navigation difficulties, and shortage of berths and adequate harbor
facilities. Related problems and needs include other recreational uses of the
harbor and nearby area, and related environmental problems.

4.2 Reduction of surge within the existing harbor basin is the primary
concern of boat owners who presently occupy berths at Maalaea Harbor. During
wave attack periods when wave heights exceed about 2 feet at the harbor
entrance, significant surge is reported at various locations within the harbor
basin. The surge results from the present configuration and alignment of the
harbor entrance which allows direct wave attack through the channel opening.
When wave heights exceed about 6 feet in the entrance channel, surge within
the basin is severe. Local boaters relate many instances of damages to boats
in recent years. One-inch mooring lines have reportedly been broken during
periods of heavy surge. Boat owners are occasionally forced to remain with
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their boats throughout the day and night. Some vessels, including the
95-foot-long U.S. Coast Guard cutter stationed at Maalaea, must leave the
harbor when heavy surge occurs. Commercial fishermen and others have pointed
out that the U.S. Coast Guard is forced to abandon the Maalaea station at
times when emergency assistance is most likely to be needed. When this has
happened the commercial fishermen have been left as the only means of
emergency assistance to distressed vessels. Harbhor users estimate that surge
is a significant problem between 10 and 20 days out of each year. Surge
problems also seriously limit the berthing capacity of the existing facility
by effectively preventing safe berthing in some portions of the harbor.

4.3 Entrance channel navigation becomes hazardous when wave heights exceed
about 6 feet in the channel. The deeper draft vessels which use the harbor
may be in danger of hitting the channel hottom. In addition, vessels may
broach and ground on the breakwater structures when attempting to enter the
harbor under high wave conditions. 0On occasion surfers have been ohserved
riding breaking waves through the harbor entrance, creating an additional
hazard to navigation.

4.4 A shortage of berthing space for light-draft vessels in the Hawaiian
islands has existed for many years. The shortage on Maui island is no
exception., Many large expensive boats can be seen moored offshore at various
locations around the island at any time of the year. In 1979 there were 280
boats on the waiting lists for the 2 State-owned, light-draft harbors in the
southwest Maui area at Lahaina and Maalaea. Demand for herths at Maalaea in
1990 will probably exceed the physical limitations for harbor space at the
Maalaea Harbor site.

4.5 Attendant facilities at the existing harbor are not adequate according
to a survey made by the Corps of Engineers in 1979. Complaints from harbor
users indicate an inadequate availability of fresh water, electricity, fuel,
and equipment storage space. Complaints of other boat owners focus on the
inadequate boat launching and retrieving capacity and the shortage of parking

spaces for automobiles and trailers.

4,6 Conflicting recreational uses of the Maalaea Harbor area surfaced when
the Corps of Engineers announced initiation of post-authorization studies for
improvement of Maalaea Harbor. At the initial public meeting, held on

23 January 1979, surfing organizations and individual surfers loudly protested
the entrance channel location for the authorized plan as shown in the project
document. Investigations and public testimony confirm that the authorized
location of the entrance channel would probahly cause extensive alteration of
a nearby surfing area (Surfing Area No. 1 on Figure B-2).

4.7 Environmental problems regarding compliance with recently enacted
legislation are numerous but are not unique with respect to harbor improvement
at Maalaea except for the possible conflict with the endangered Humpback
whale, Megaptera novaeangliae. The relatively shallow offshore areas in the
Hawaiian Islands, including the waters of Maalaea Bay, are an annual breeding,
calving and nursing ground for this species. The species is protected by
federal law. Certain aspects of harbor construction as well as increased
boating activity resulting from harbor improvement could adversely impact the
whales. Blasting during dredging operations would probably be the most
damaging aspect of harbor construction with regard to the Humpback whale.
Several whales are usually present in Maalaea Bay during the winter months
between December and May. See Appendices C, D, F and J for further discussion
and information regarding Humpback whales.
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5. THE "WITHOUT" CONDITION PROFILE.

5.1 The future of Maalaea Harbor, without implementation of authorized
improvements will mean little or no change from the existing condition, except
that demand for berthing spaces is expected to increase beyond existing
demand. Navigation problems would remain unchanged. Berthing capacity would
remain at about 93 craft.

6. PLANNING CONSTRAINTS

6.1 The most significant planning constraint for Maalaea Harbor is that the
site of the project is fixed. Because a harbor has already been constructed
by the State at the existing site, alternate sites are not considered in this
report. A related constraint, mandated by harbor users, is that existing
breakwater structures should remain essentially intact, and that changes to
the structures should be additive if possible. This constraint reflects
concern over problems associated with the relocation of existing berths. An
additional constraint is that harbor plans must allow construction of
modifications to be accomplished without serious interruption of harbor
navigation,

6.2 The location of nearby surfing sites places constraints on the location
of additional harbor structures. Discussions between local boaters and
surfers resulted in a consensus that additional harbor structures should not
extend further east than the present eastern boundary of the harbor, if
possible, in order to avoid impacts on surfing area No. 1, described
previously.

7. PLANNING OBJECTIVES.

7.1 The objectives of the pre-authorization studies, as describe in the
project document, were: (a) to analyze the remaining requirements for

additional base harbors to satisfy most of the State's projected light-draft
vessel needs to the year 2020, and (b) to study the need for harbors intended
exclusively for refuge purpose. Maalaea Harbor was selected as an additional
base harbor to satisfy boating demand for the south-central Maui area.

7.2 The updated planning objective is to contribute to navigation
improvement for commercial and recreational purposes at Maalaea Harbor for the
1985 to 2035 period of analysis. Detailed assessment of problems and needs
have resulted in specific goals which, if achieved, would satisfy the planning

objective. These specific goals are:

a. to significantly reduce surge within the harbor basin;

b. to significantly reduce navigation hazards in the entrance
channel; and

c. to provide opportunity for addition of berthing space and
attendant harbor facilities.
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SECTION C
FORMULATION OF ALTERNATE PLANS

1. PLAN FORMULATION CONCEPTS AND CRITERIA

1.1 The formulation and analysis of alternative solutions to achieve the
planning objective are based on the Water Resources Council's Principles and
Standards for Planning Water and Related Land Resources. The evaluation and
assessment of economic, social, and environmental effects also follow the
guidelines of Section 122 of the River and Harbor Act of 1970 (Public Law
91-611) and the National Environmental Policy Act of 1969 (Public Law 91-190).

1.2 The formulation of alternate plans of improvement is guided by the
following technical, economic, and environmental criteria:

a. Technical! Criteria:

(1) Harbor improvements should provide safe navigation and protection
for the design vessel, whose length is 110 feet, beam is 24 feet, and draft is
7.5 feet, during all reasonably expected weather and sea conditions;

(2) The improvements should include a turning basin adequate for
manuevering of the design vessel, and berthing areas suitable for commercial
fishing boats and pleasure boats;

. (3) The entrance channel should be of adequate depth and width to
safely permit navigation by the design vessel concurrent with navigation by a
typical 55-foot-long recreation craft;

(4) Protective structures should be designed to withstand the most
Severe combination of weather and sea conditions that are reasonably .
Characteristic of the study area.

b. Economic Criteria:

(1} Net benefits which result from implementation of the recommended
plan should be maximized;

(2) The benefits and costs should be expressed in comparable
quantitative economic terms to the fullest extent possible. Annual costs ,
should be based on 3 50-year amortization period and should be evaluated at
the authorized discount rate of 3-1/4 percent as well as at the prevailing
discount rate of 7-1/8 percent. Annual costs should also include estimated

annual maintenance costs.
C. Environmental Criteria:

(1) Long-term disturbances to the physical environment should be
minimized;

12
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(2) Short-term disturbances to the physical environment should be
controlled to prevent long-term effects;

(3) Environmental protection guidelines should be followed to the
maximum extent practicable;

(4) Impacts on surfing sites should be minimized;

(5) Impacts on the endangered Humpback whale should be minimized.

1.3 The following general concepts were also used to guide the formulation,
assessment, and evaluation of alternatives:

a. Both adverse and beneficial impacts of the alternatives should be
identified, and measured and evaluated for each plan;

b.  Alternatives which maximize net economic benefits {the National
Economic Development Plan), and those which make positive contributions to
preserving, maintaining, restoring, or enhancing cultural or natural resources
{the Environmental Quality Plan) should be identified and designated;

c. The plans should be developed to minimize conflicts and maximize
compatibility with existing conditions as described in Section B in this
report, and to insure a complete and adeguate project;

d. The desires of local interests should be given full
consideration;

e. - The alternatives should be evaluated with respect to their
effectiveness in meeting the established planning objectives.

2. - PLAN FORMULATION RATIONALE

2.1 Information received and developed during the problem identification
stage of post-authorization planning confirmed the need for an investigation
of possible alternative locations for the authorized entrance channel. In
addition, local interests expressed a desire to minimize changes to existing
structures, particularly with regard to relocation of any existing berths. As
a result of these needs and desires, an array of alternatives was developed
which attempted to meet the planning objective and other public desires while
attempting to minimize changes to the existing structures.

2.2 Investigation of alternate sites was not performed because of the
substantial investment already committed at the authorized site, and because
of the expressed desire of harbor users to upgrade the existing harbor.

3. THE NONSTRUCTURAL ALTERNATIVE. Nonstructural alternatives were not
investigated because of the failure of nonstructural plans to meet the
planning objective. Nonstructural alternatives cannot reduce surge or
navigation hazards in the entrance channel, nor can they provide for the
addition of berthing spaces. No further consideration will be given to
nonstructural alternatives in this report.
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4. DESCRIPTION OF PREL IMINARY PLANNING

4.1 The focus of preliminary planning during advanced engineering and
design of the authorized project was on determining an alternative location
for the authorized entrance channel which would meet the planning objective,
and would be feasible from an engineering standpoint while conforming as
closely as practicable with the authorized plan.

4.2 Several conceptual plans with different entrance channel locations were
developed early in the study. As many variations as could reasonably be
presented were discussed with the pub{ic at the first workshop on 5 April
1979. Conceptual plans were then developed into an array of preliminary
alternate plans and again presented to the public at a workshop on 13 June
1979, where the plans were further modified,

4.3 The present array of alternate plans, which resulted from detailed
engineering analysis and prior public input, was presented to the public at a
final workshop on 24 January 1980. The results of all the public input and
the planning studies were considered with the desires of the local sponsor in
the tentative selection of the recommended plan of improvement which was
presented to the public at the final public meeting, held on 13 May 1980.

5. PLANS OF OTHERS.

5.1 Early in the study process, a plan of improvement was submitted to the
Corps of Engineers by the Maalaea Boat and Fishing Club. The plan had been
prepared by an informal group of Maalaea fishermen and surfers who worked
together to arrive at a plan which was acceptable to both groups.

5.2 The Corps of Engineers modified the plan to conform to engineering
standards and adopted the modified plan as Alternate Plan 2 discussed later in
this report. Popularity of Plan 2 among workshop participants was nearly
unanimous at the final public workshop where three alternate plans were
presented prior to presentation in the draft report.

6. RESULTS OF PRELIMINARY PLANNING

6.1 Preliminary planning resulted in a set of four alternative plans, each
of which could be implemented as a plan of improvement for Maalaea Harbor.
One of the four plans which included an additional 5-acre basin and a more
extensive breakwater and mole structure was discarded because of conflicts
with surfing sites. The remaining three plans are fully evaluated in Section
D of this report. ‘
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. SECTION D
ASSESSMENT AND EVALUATION OF THE ALTERNATE PLANS

1. Based on the identified problems and needs, the planning objectives,

and the formulation and evaluation concepts discussed in Section C, alternate
plans for harbor improvement for Maalaea Harbor were developed and evaluated

iq order to determine the best plan of improvement. The alternate plans are
discussed in the following paragraphs.

2. ALTERNATE PLAN T1:

2.1 DESCRIPTION. Alternate Plan 1, shown on Plate D-1, would provide
berthing for about 310 boats when fully developed. This plan would include a
620-foot-long extension to the existing south breakwater; addition of a
400-foot-Tong revetted mole on the seaward side of the existing south
breakwater; a 610-foot-Tong entrance channel, varying in width from 150 feet
to 180 feet, and varying in depth from 15 feet to 12 feet; and a 1.7 acre,
12-foot~-deep turning basin. About B0 feet of the existing east breakwater
head would be removed, In addition, the plan would include a 50-foot-wide,
720-foot-long ‘interior revetted mole and an 8-foot-deep berthing area adjacent
to the existing east breakwater. The interior revetted mole and the berthing
area would be the responsibility of the jocal sponsor. The total harbor area

of approximately 27 acres would include 13.5 acres of water area available for
bert ing and access. About 55 trees would be planted on the revetted moles.

Trees would be indigenous or exotic species common to the Hawaiian Islands and
would be tolerant of saline soils. The U.S. Coast Guard would provide
hecessary modification to the navigation aids. ,

Wave heights in berthing areas are expected to be less than 2 feet during all
reasonably expected sea conditions.

2.3 The new entrance channel would provide for safe navigation by the

design vessel and other vessel$ reasonably expected to use the harbor during
ali but:the most severe conditions. :

2.4 -The number of boats betthed within the harbor basin would increase from

93 boats“to about 310 boats, a 333 percent increase. A possible berthing
layout is shown on Plate E-1 in Section E of this report. Boat traffic and

fishing pressures in Maalaea Bay and nearby areas would be expected to
increase accordingly. Increased boat traffic may impact the endangered

#um back whale.” Vehicular traffic would also be expected to increase at the
arbor, -

2.5  The southwesterly-setting, wind-driven surface currents which
frequently occur near the existing entrance channel would be diffused and
deflected by the presence of the new breakwater,

2.6 Approximately 5.32 acres of cora) reef and sand bottom and associated
benthic organisms would be destroyed by placement of the breakwater and

dredging of the entrance channel: about 2.76 acres would be covered and 2.56
acres would be dredged. About 20,000 cubic yards of coral reef and sand would

be dredged from the new entrance channel. Within the existing harbor basin,
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an additional 0.96 acres of coral reef bottom would be covered by structures
and 1.90 acres would be dredged. About 24,000 cubic yards of reef material
would be dredged within the existing harbor,

2.7 The new breakyater extension would provide a large and diverse habitat
for many reef dwelling species. A marked increase in the populations of such
species would be expected in the harbor vicinity after completion of
construction. Increased net, spear, and pole fishing activity would be

expected near the new structures,

2.8 Surfing areas of minor importance located adjacent to the existing
entrance channel would be destroyed or modified by the placement of the new
structures and dredging of .the new entrance channel. A new surfing site may
develop on the east edge of the new entrance channel. Surfing areas
identified by local surfing interests as being of major importance would not
be affected by the new structures and channel.

2.9 Impacts of harbor construction on the endangered Humpback whale are
unknown. However, the National Marine Fisheries Service through the

Endangered Species Act formal consultation process, has issued a Biological
Opinion which evaluates the possible effects of the project on the whales.

The Biological Opinion is presented in Appendix K.

2.10 Dredging during harbor construction would temporarily stimulate
predator feeding as prey organisms are exposed or attracted to the dredging
activities. Oredging noise would attract some species while it may disturb

others such as the endangered humpback whale. Blasting during dredging, if
required, would kill and injure some marine organisms, and would probably
disturb the Humpback whale if that species were present.

2.11 Increased harbor usage would tend to degrade the water quality within

the basin, although enforcement of existing water quality regulations should
minimize this impact. Harbor circulation and flushing would not be expected

to change from the existing condition.

2.12  Suspended fine coralline material resulting from dredging activities
during construction would temporarily increase water turbidity. A turbid
plume would be expected to be driven offshore in a southwesterly direction by
the prevailing wind-driven surface currents. The stresses associated with the
turbidity wou?d be temporary and would not last appreciably longer than the

dredging activity. : .

2.13  Dredged material would be utilized as fill material in the construction
of the revetted moles previously described. About 11,000 cubic yards of
excess dredged material would be disposed at a land fill site to be provided
by the local sponsor.

2.14 Real propérty in the harbor area would probably increase in value after
completion of the harbor project. Associated tax revenues would also

increase.

2.15  Social well-being would be enhanced because of the safer berthing and
navigation conditions resulting from harbor improvement.
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2.16 Groundwater resources would not be affected by construction of the
project. However, increased freshwater demand would probably result from
increased harbor usage.

2.17 Construction of the east revetted mole as shown on Plate D-1 would
require construction of a storm drain to conduct rainwater through the mole.
Construction of the storm drain would not affect flooding chracteristics of

the related drainage area.

2.18 MITIGATION REQUIREMENTS. In response to recommendations of the
National Marine Fisheries Service, construction-related blasting would be
prohibited during times when Humpback whales are expected to be present in
Maalaea Bay. Possible adverse effects of increased boat traffic on the whales

would be mitigated by implementation of federal and local laws and regulations
which are already established and in effect. Mitigation of temporary
turbidity impacts during construction would require the contractor to employ

construction methods which do not cause excessive or unnecessary turbidity.
Damages to coral reef areas and associated ecosystems would be limited by
establishing a construction easement beyond which construction activity would
be prohibited. Excess dredged materizl may have to be stabilized against wind
erosion if it is disposed in such a manner as to be exposed to the high winds

common near Maalaea.
3. ALTERNATE PLAN 2:

3.1 DESCRIPTION. Alternate Plan 2, shown on Plate D-2, is the same as
Alternate Plan 1 except that the 400-foot-long revetted mole on the seaward
face of the existing south breakwater is not included. Instead, a
200-foot-long wave absorber would be provided at the same location.

3.2 IMPACT ASSESSMENT. Impacts of Alternate Plan 2 would be the same as
for Alternate Plan 1 with the following exceptions:

3.3 Approximately 0.84 fewer acres of coral reef and sand bottom would be
covered by structures.

3.4 Land area available for attendant harbor facilities, in particular for
automobile and boat trailer parking, would be reduced by 0.77 acres due to the
absence of the 400-foot-long revetted mole. -

3.5 Approximately 22,000 cubic yards of dredged material would be disposed

of at a land site in addition to_the 11,000 cubic yard requirement of
Alternate Plan 1, for a total of "33,000 cubic yards. If this quantity of

material were stockpiled 15 feet high it would cover about 1.4 acres of land.
If the dredged material were to be disposed near Maalaea, wind erosion and

resulting dust pollution would be a significant problem requiring mitigative
action.

3.6 MITIGATION REQUIREMENTS. Mitigation of adverse impacts for Alternate
Plan 2 would be the same as for Alternate Plan 1 except that the disposed
dredged material would require more extensive stabilization against wind
erosion if the disposal site is exposed to high winds. :



4. ALTERNATE PLAN 3:

4.1 DESCRIPTION. Alternate Plan 3, as shown on Plate D-3, is the same as
Alternate Plan 1 except that the 400-foot-long revetted mole on the seaward
face of the existing south breakwater is not provided, and the breakwater is
detached from the existing structure. The length of the breakwater is
extended from 620 feet to 650 feet. The 650-foot-long detached breakwater
would provide an additional 150-foot-wide, 4-foot-deep unmarked and
undesignated channel which could be utilized by small boats with very shallow
drafts such as small outboards.

4.2 IMPACT ASSESSMENT. Impacts of ATterhate Plan 3 would be the same as
those for Alternate Plan 2 with the following exceptions:

4.3 - Some boat traffic congestion in the entrance channel may be relieved
due to the use of the unmarked, undesignated channel to the west of the
detached breakwater by very shallow draft boats.

4.4 Diffdsion and dispersion of the.brevailiﬁg southwest-setting,
wind-driven currents would occur in a slightly different pattern.

4.5 Construction, mdintenance, and annual inspectionqu the detached
breakwater would be significantly more difficult and costly.

4.6 Additional harbor expansion into the area on the seaward side of the
existing south breakwater would be possible without removal or relocation of
any structures. A

4.7 MITIGATION REQUfREMENTS. Mitigation‘requirements would be the samelaé

for Alternate Plan 2.
5. . ECONOMICS OF THE ALTERNATE PLANS

5.1 PROJECT FIRST COSTS. Estimated first costs for the alternate plans of
improvement for Maalaea Harbor are shown in Table D-1. The cost estimates are
based on January 1980 price levels in the project area. The estimates for
dredging include the cost of land disposal of dredged material within § miles
of the project site, drilling and blasting for 25% of the material although
recent subsurface borings indicate that blasting may not be necessary, and
ailowance for 1-foot of overdepth dredging. Total costs include a contingency
amount of 15 percent of the estimated construction costs and also include a
factor to account for price inflation during construction. First costs also
include the costs of post-authorization planning, engineering and design,
supervision and administration, engineering during construction, project
beautification, and U.S. Coast Guard costs for navigation aids.

5.2 - APPORTIONMENT OF FIRST COSTS. Federal legislative and administrative
authority governing construction of navigation improvement projects requires
that the first costs of the federal (Corps of Engineers) portion of the
project be shared between federal and nonfederal interests in direct
proportion to the general and local benefits as established in the authorizing
document., For the project at Maalaea Harbor, the Corps of Engineers will be
responsible for 64.5 percent of the cost of the federal work, excluding U.S.
Coast Guard costs, and the local interests will be responsible for 35.5
percent of the cost. In addition, the local interests are responsibie for 100
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percent of the nonfederal work cost, and for the additional cost incurred by
the Government required for the construction of the revetted mole adjacent to
the existing south breakwater in Plan 1. The apportioned project costs, U.S.
Coast Guard costs, and nonfederal costs are shown in Table D-2.

5.3 AVERAGE ANNUAL COSTS. Estimates of the average annual project costs
inciude amortization of project first costs over a 50-year economic life at an
interest rate of 7-1/8 percent, and estimated average annual maintenance
costs. Annual maintenance costs include maintenance dredging and breakwater

repair. Estimated federal and nonfederal dredging requirements are 8,000
cubic yards and 1,000 cubic yards, respectively, expected to be required every

10 years. Nonfederal dredging is in addition to existing dredging

requirements. The average annual cost of breakwater repair is based on 1
percent of the armor layer cost for both Plan 1 and Plan 2. Since Plan 3

includes a detached breakwater, 1.5 percent was used for that plan. Average
annual costs are shown in Table D-3.

TABLE D-i. ESTIMATED PROJECT FIRST COSTS

SRS ST ps e A,

0 T
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Plan 1 Plan 2 Plan 3
A. Federal HWork
Dredging $534,000 $534,000 $534,000
. Erotective S%Egctgres 3,029,000 2,9]3,888 S,glg,ggg
ontingency (+15% 534,000 52 9z,
Subtotal S097. $3;965,000 J54T,
Engineering & Design 210,000 210,000 210,000
Supervision & Administration 278,000 270,000 304,000
Project Beautification 55,000 55,000 55,000
Corps of Engineers Cost $4,640,000  $4,500,000 $5,110,
USCG Navigation Aids 20,000 20,000 20,000
Total Federal Work Cost $4,660,000 $4,520,000 $5,130,000
" Non-Federal Work
- Dredging $145,000 $145,000 $145,000
Protective Revetment 83,000 83,000 83,000
Contingency (+15%) 34,000 34,000 34,000
Subtotal y . §262,000
Indirect Costs 28,000 28,000 28,000
Total Non-Federal Work Costs $290,000 $290,000 $290,000
Total First Costs $4,950,000  $4,810,000 $5,420,000



TABLE D-2. APPORTIONED FIRST COSTS

PLAN 1 PLAN 2
A. Federal Portion
64.5% of Corps of Engineers
- Cost 32,995,000 $2,900,000
Additional Nonfederal
Cash Contributionl/ (145, 000) 0
U.S. Coast Guard Costs 20,000 20,000
~Total Federal Portion $2,870,000 $2,920,000
B. Non-Federal Portion
' 35,5% of Corps of Engineers
Costs 31,645,000 $1,600,000
Additional Nonfederal Cash
Contributionl/ : ' 145,000 0
. Non-Federal Work Costs 290,000 290,000
Total Non-Federal Portion $2,680,000 $1,890,000

Plan 3

$3,300,000

0
20,000
$3,320,000

$1,810,000°

0
290,000

$2,100,000

1/ Additional nonfederal cash contribution includes $140,000 for costs

?hcurred'by the Government to construct the exterior revetted mole which will
benefit. the local sponsor, and.$5,000 for a land enhancement cash

contribution.
TABLE D=-3. ESTIMATED.AVERAGE ANNUAL COSTSl/

PLAN 1

" “Interest & Amortization $343,000

Maintenance 37,000

~ Average AnnUaj Costs $380,000

1/ Average annual costs for federal work only are used in computation of the
benefit-cost ratio. Nonfederal costs are excluded.

are based on a 7-1/8 percent interest rate and

$4,660,000 which is the total Federal work cost

20

PLAN 2

$332,000
36,000

$368,000

Interest and amortization
are calculated on the amount of

PLAN 3

$378,000
52,000

$430,000

e = L, L
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5.4  AVERAGE ANNUAL BENEFITS. A detailed discussion of average annual
benefits is presented in Appendix A. A summary of the results of the benefit

analysis is shown in Table D-4.
TABLE D-4. ESTIMATED AVERAGE ANNUAL BENEFITS

Benefit Category Plan 1 Plan 2 Plan 3
Recreation Navigation $255,000 $255,000 $255,000
Charter Operations 128,000 128,000 128,000
Commercial Fishing 328,000 328,000 328,000
Damage Reduction 12,000 12,000 12,000
EDA Benefits 11,000 11,000 11,000
Land Enhancement 13,000 0 0

Total Average Annual
Benefits 3744,000 $731,000 $731,000

5.5 BENEFIT TO COST RATIO. Based on the estimated average annual federal
costs and benefits, the benefit-cost ratios and net annual benefits for each
of the alternate plans are as follows:

B/C Ratio Net Annual Benefits
- Plan 1 2.0 $364,000
Plan 2 2.0 $363,000
Plan 3 1.7 $301,000

6. EVALUATION OF ALTERNATE PLANS

6.1 The impacts of the alternate plans have been identified and assessed. A
summary of the evaluation of each plan is presented in Table D-5, Summary
Comparison of Alternate Plans and System of Accounts. The table displays the

- significant contributions, beneficial and adverse effects, and the extent to

w?ich various planning objectives and evaluation criteria are met by each
plan.

6.2 A1l of the alternate plans meet the planning objective, however, Plan 1}
provides for additional harbor backup space due to the added revetted mole
area, and Plan 3 allows for relatively easy harbor expansion on the south side
of the existing south breakwater. Other impacts of the alternate plans are
similar except that Plan 2 and Plan 3 require that a Targer area of land be
utilized for disposal of dredged material than would be required for Plan 1.

6.3  THE NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN. The economic benefits
derived from all three alternate plans of improvement exceed the costs of

those plans. However, PTan 1 maximizes economic development because of its
maximization of net economic benefits. Plan 1 is therefore designated as the

NED plan.

21



6.4 THE ENVIRONMENTAL QUALITY (EQ) PLAN. A1l of the alternate plans result
in a net positive contribution to the quality of the marine environméent, due
to the large artificia) reef habitat which is provided by the improved
breakwater structure. However, all of the plans result in excess dredged
material which must be disposed at a land site, and all of the plans produce
temporary and long-term environmental disturbances which are impossible to
quantify on comparable terms with positive contributions. Tt is not clear
therefore whether or not any of the plans has a net positive contribution to
the total environment, nor is it clear if there is a least environmentally
damaging plan. Therefore no plan has been designated as the EQ plan.

7. PUBLIC VIEWS

7.1 .VIEWS OF FEDERAL AGENCIES. Comments on the proposed navigation
improvements were received from the Environmental Protection Agency; the
Department of the Interior; the U.S. Coast Guard, 14th District; and the
Department of Commerce, National Marine Fisheries Service via the issuance of
a Biological Opinion in response to formal consultation as provided for in
Section 7 of the Endangered Species Act of 1973, as amended. The majority of
the comments concerned the effects of the project on the endangered Humpback
whale. Other comments related to general impacts of the proposed expanded
facilities on the physical and social environment. The Environmental
Protection Agency has stated a lack of objections to the project and has rated
the Environmental Impact Statement as adequate. Letters of comment with
appropriate responses are included in Appendix J.

7.2  VIEWS OF NON-FEDERAL AGENCIES. Comments were also received from State
of Hawaii Departments of Planning and Economic Development, Land and Natural
Resources, 0ffice of Environmental Quality Control and the University of
Hawaii Environmental Center. Comments were generally related to the effects
of the project on the Humpback whales and expressed concern over possible
changes related to the increased berthing capacity of the improved harbor.

Comments and responses are included in Appendix J.

7.3 VIEWS OF THE GENERAL PUBLIC AND PRIVATE ORGANIZATIONS. Strong public
interest in the study and in the proposed harbor improvement has been
demonstrated throughout the study period. Public interest was immediately
apparent when the initial public meeting was held 23 January 1979 with over
200 persons in attendance. Three design workshops, described in Section C of
this report, were well attended with 40-50 persons at each meeting. About 50
persons attended the final public meeting held on 13 May 1980. Tge overall

public response has been enthusiastic and favorable toward the project.

7.4 Several predominant public views have been expressed throughout the

study, and have significantly influenced project planning. The strongest
public concern, clearly stated throughout the study, is that harbor
improvements be made as quickly as possible to reduce wave action and
resultant surge within the harbor basin. 1In addition, strong concern was
expressed for a solution to navigational problems being experienced in the
entrance channel during high seas. Strong concern has also been expressed
throughout the study by surfers who fear the Toss of a prime surfing site
located several hundred feet east of the existing harbor entrance.
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7.5 A public view of special environmental concern, expressed strongly by a
few individuals and private environmental organizations, including Greenpeace,
The American Cetacean Society, and the Maui Whale Research Institute, is for
the prevention of adverse impacts on the endangered and protected Humpback
whales which winter in the Hawaiian Islands. Particular areas of concern are
the effects of construction activities and the effects of increased boating
activity on the whales. Several letters regarding this concern were received
during the public review of the draft report and are shown in Appendix J. A
complete description of the relationship of the project to Humpback whales is
presented in the Environmental Impact Statement in Appendix F of this report.

7.6 Concern was also expressed, though to a lesser extent, for improvements
within the existing harbor, including a need for increased berthing capacity,
and improved availability of facilities and necessities including ?ue], water,
electricity, storage, automobile parking, and trailer-boat launching and
retrieving capability. Also of lesser concern was the effect of the proposed
harbor improvements on minor surfing sites directly adjacent to the existing

harbor entrance channel.

7.7 A newly developed public concern surfaced at the last design workshop
and again at the final public meeting. Some individuals fear that
implementation of Alternate Plan 1, with the revetted mole provided for
additional harbor backup area, will introduce conflicts at the harbor. Some
of these individuals withheld their endorsement of the additional backup area
because of a fear that the area would be utilized by commercial and
tourist-oriented interests instead of by fishermen and other private boat
owners. - Testimony at the final public meeting indicated, however, that the
majority of the persons in attendance felt that they could solve any problems
related to usage of the improved harbor in the future. Several persons
testified, with inferred majority concurrence, that the need for improved
berthing and navigation conditions far outweigh any problems related to harbor
backup areas, and that speedy implementation of harbor improvements is of

utmost importance.
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SECTION E
THE RECOMMENDED PLAN OF IMPROVEMENT

1.~ The choice of a recommended plan of improvement results from an
evaluation of all of the information gathered during the planning studies.
After all of the planning, engineering, environmental, and economic c¢riteria
have been satisfied, the primary considerations in plan selection are the
desires of the local sponsor, and the desires and expressed opinions of the

general public.

2. ~ THE SELECTED PLAN. A1l of the alternate plans presented in this report
satisfy the technical, environmental and economic requirements for project
approval and construction. Plan 2 has received the strongest public support,
based on responses at three public workshops and the final public meeting.
However, Plan 1 is favored by the local sponsor because it provides for needed
additional harbor backup area and provides most of the dredged material
disposal needs. Accordingly, Plan 1 has been selected as the recommended
plan. The selected pian and a possible berthing layout are shown on Plate
E-1. The berthing layout is not a part of the plan, and is only shown as an
example of a possible layout. The local sponsor is responsible for
implementing a berthing plan.

2.1 DESCRIPTION. The selected plan, shown on Plate E-1, would provide
berthing for about 310 boats when fully developed. This plan would include a
620-foot-long extension to the existing south breakwater; addition of a
400-foot-long revetted mole on the seaward side of the existing south
breakwater; a 610-foot-long entrance channel, varying in width from 150 feet
to 180 feet, and varying in depth from 15 feet to 12 feet; and a 1.7 acre,
12-foot-deep turning basin, About 80 feet of the existing east breakwater
head would be removed. In addition, the plan would include a 50-foot-wide,
720-foot-long interior revetted mole and an 8-foot-deep berthing area adjacent
to the existing east breakwater. The interior revetted mole and the berthing
area would be the responsibility of the local sponsor. The total harbor area
of approximately 27 acres would include 13.5 acres of water area available for
berthing and access. About 55 trees would be planted on the revetted moles.
Trees would be indigenous or exotic species common to the Hawaiian Islands and
would be tolerant of saline soils. The U.S. Coast Guard would provide
necessary modification to the navigation aids.

3. ECONOMICS OF THE SELECTED PLAN

3.1 PROJECT FIRST COSTS. Estimated first costs for the plan of improvement

for Maalaea Harbor are shown in Table E-1. The cost estimate is based on

January 1980 price levels in the project area. The estimates for dredging

includes the cost of land disposal of dredged material within 5 miles of the

project site, drilling and blasting for 25% of the material although recent

subsurface borings indicate that blasting may not be necessary, and allowance

for 1-foot of overdepth dredging. Total cost includes a contingency amount of

15 percent of the estimated construction cost and also includes a factor to

account for price inflation during construction. First cost also includes the

cost of post-authorization planning, engineering and design, supervision and -
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administration, engineering during construction, project beautification, and
U.S. Coast Guard costs for navigation aids. A detailed construction cost

estimate is presented in Appendix B.

3.2 APPORTIONMENT OF FIRST COSTS. Federal legislative and administrative
authority governing construgtion of navigation improvement projects requires
that the first costs of the federal (Corps of Engineers) portion of the -
project be shared between federal and nonfederal interests in direct
proportion to the general and local benefits as established in the authorizing
document. For the project at Maalaea Harbor, the Corps of Engineers will be
responsible for 64.5 percent of the cost of the federal work, excluding U.S.
Coast Guard costs, and the local interests will be responsible for 35.5
percent of the cost. In addition, the local interests are responsible for 100
percent of the nonfederal work cost, and for the additional cost incurred by
the Government required for the construction of the revetted mole adjacent to
the existing south breakwater. The apportioned project costs, U.S. Coast
Guard costs, and nonfederal costs are shown in Table E-2.

3.3 AVERAGE ANNUAL COSTS. Estimates of the average annual project costs
include amortization of project first costs over a 50-year economic life at an
interest rate of 7-1/8 percent, and estimated average annual maintenance
costs. Annual maintenance costs include maintenance dredging and breakwater
repair. Estimated federal and nonfederal dredging requirements are 8,000
cubic yards and 1,000 cubic yards, respectively, expected to be required every
10 years. Nonfederal dredging is in addition to existing dredging
requirements. The average annual cost of breakwater repair is based on 1
percent of the armor layer cost. Average annual costs are shown in Table

E_3.
TABLE E-1. ESTIMATED PROJECT FIRST COST

A. Federal Work
Dredging $534,000
Protective Structures 3,029,000
Contingency (+15%) 534,000
_ Subtotal sU3/7,
- Engineering & Design 210,000
Supervision & Administration 278,000
Project Beautification 55,000
Corps of Engineers Cost 34,640,
USCG Navigation Aids o 20,000
Total Federal Cost $4,660,000
B. Non-Federal Work
Dredging $145,000
Protective Revetment 83,000
Contingency (*15%) 34,000
Subtotal —$267,000
Indirect Costs 28,000
Total Non-Federal Costs $290,000
C. Total First Costs $4,950,000
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TABLE E-2. APPORTIONED FIRST COST

N
A. Federal Portion
64.5% of Corps of Engineers Cost $2,995,000
Additional Nonfederal '
Cash Contributionl/ (145,000)
- U.S. Coast Guard Costs 20,000
Total Federal Portion $2,870,000
B. . Non-Federal Portion
. 35.5% of Corps of Engineers Costs $1,645,000
Additional Nonfederal Cash
" Contributionl/ 145,000
Non-Federal Work Costs 290,000
Total Non-Federal Portion $2,080,000 |
1/ Additidnal nonfederal cash contribution includes $140,000 for costs
incurred by the Government.to construct the exterior revetted mole which will
benefit the local sponsor, and $5,000 for a land enhancement cash
contribution. o ' :
"TABLE E-3. ESTIMATED AVERAGE ANNUAL COSTS)/
Interest & Amortization $343,000
Maintenance 37,000
Average Annual Costs $380,000
1/ Average annual costs for federa)l work only are used in computétfoh of the
benefit-cost ratio. Nonfederal costs are excluded. Interest and amortization
are based on a 7-1/8 percent interest rate and are calculated on the amount of
$4,660,000 which is the total Federal work cost.
3.4 AVERAGE ANNUAL BENEFITS. A detailed discussion of average annual
benefits is presented in Appendix A. A summary of the results of the benefit
analysis is shown in Table E-4,
(-
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TABLE E-4. ESTIMATED AVERAGE ANNUAL BENEFITS
Benefit Category

Recreation Navigation $255,000
Charter Operations 128,000
Commercial Fishing 328,000
Damage Reduction . 12,000
EDA Benefits 11,000
Land Enhancement 13,000
Total Average Annual
Benefits $744,000
3.5 BENEFIT TO COST RATIO. Based on the estimated average annual

federal costs and benefits, the benefit—cost ratios and net annual benefits
for each of the alternate plans are as follows:

B/C Ratio Net Annual Benefits
2.0 $364,000

4, CONSTRUCTION ACTIVITIES. Construction of the proposed navigation
improvements will impact temporarily on harbor activities. Work and storage
area requirements will temporarily reduce available harbor backup area but
should not seriously affect access berths nor seriously disrupt harbor
activities. Designation of work and storage areas will be coordinated with
the State Harbors Division in order to minimize disruptions. Dredging of the
new channel and construction of the new protective structures should not cause
serious disruption of channel navigation. Construction specifications will
restrict necessary channel closures to reasonable periods of time. The
construction period will be approximately 18 months. A construction work
schedule is shown in Figure E-1, o

5. MITIGATION REQUIREMENTS. Mitigation of "adverse ‘impacts on Humpback
whales have been coordinated with the.Nationa) Marine Fisheries Service
(NMFS). NMFS has recommended that underwater blasting be prohibited during
the months when Humpback whales are expected to be in waters near Maalaea
Harbor (see NMFS correspondence in Appendix J). Construction specifications
would prohibit underwater blasting during the months of December through May.
Possible adverse effects of increased boat traffic on the whales would be
mitigated by implementation of federal and local laws and regulations which
are already established and in effect. Mitigation of temporary turbidity
impacts during construction would require the contractor to employ
construction methods which conform to State of Hawaii water quality
standards. Damages to coral reef areas and associated ecosystems would he -
limited by establishing a- construction easement beyond which construction
activity would be prohibited. Excess dredged material may have to be
stabilized against wind erosion if it is disposed in such a manner as to be

exposed to the high winds common near Maalaea.
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6. DEPARTURES FROM THE AUTHORIZED PLAN.

6.1 Several changes to the authorized plan have resulted from
post-authorization studies. The departures involve engineering, economic, and
environmental aspects of the project. None of the changes are defined as
significant by Engineer Regulations.

6.2 ENGINEERING DEPARTURES. Certain engineering aspects of the selected
plan are different from the plan presented in the authorizing document. The
changes result primarily from relocation of the entrance channel. The channel
was relocated to avoid alteration of a popular surfing area, as discussed
earlier in this report. Channel relocation requires that a larger and
relatively more costly breakwater extention be utilized because of the greater
water depths at the new location. Relocating the entrance channel results in
a reduction in the amount of dredging required, a reduction in entrance
channel length, a reduction in the length of the existing east breakwater
portion to be removed, and an increase in available berthing area space.

Table E-5 highlights the engineering departures. There is no significant
change in scale or scope of the project.

6.3 ECONOMIC DEPARTURES. Many changes in project economics have occurred
since authorization. Changes have occurred to both estimated costs and
benefits as explained in the following paragraphs, including a change in the
interest rate used for calculations. The authorized interest rate is 3-1/4
percent, whereas the current rate used in this report is 7-1/8 percent.

6.4 Changes in estimated project costs have occurred since project
authorization. Table E-6 shows a comparison between costs presented in the
project document, updated costs for the authorized plan, and estimated costs
for the selected plan. Cost increases revealed in the update of the
authorized plan reflect price inflation. Comparison of the selected plan
costs with the updated authorized plan costs, excluding non-federal work,
reflects increases due to plan changes of $2,138,000, which is an 87 percent
increase. Table E-7 compares the average annual federal costs which are used
fn the benefit-cost ratjo‘calcu]atiqns.

6.5 Average Annual Benefits have grown substantially above the estimates
presented in the authorizing document. The average annual benefits as
presented in the authorizing document, then updated to January 1980, and as
shown in this report are displayed in Table E-4, The 29 percent increase in
average annual benefits of the selected plan over the 1980 update of the
authorized plan is attributed primarily to increased berthing capacity. Major
changes in benefit amounts can be attributed to the following conditions:

a. The market value of boats has increased greatly due to a shift to
more expensive craft, particularly in the outboard and trailer-mounted
categories. The average value per craft for these two categories has
increased by more than double the amount attributed to inflation, due to
increased sophistication in boat designs and equipment.

b. Charter operations were not anticipated in the authorizing
document, but are now a significant component of the demand at Maalaea

Harbor. .
i . p—
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TABLE E-5.

Project Features

Berthing Capacity

Entrance Channe!
Length
Width

Depth
Turns
TUrning Basin
Area
Depth
Access Channel

Length
Width
Depth

ENGINEERING DEPARTURES OF PROJECT FEATURES

FROM THE AUTHORIZED PLAN
Authorized Plan

260 boats

780"
150' to 300'
=15' to -12!
200 left

6.9 acres
-12!

700"
80’
=8t

South Breakwater Extension

-Length
:Crest Elevation

Profective Revetment

Length
Crest Elevation

East Breakwater

- Length Removed

650"
+12.5!

None

670"

Interior Revetted Mole 1/  None

New Berthing Area 1/

Area
Depth

None

1/ Nonfederal project features.

29

Selected Plan

- 370 boats

610"
150" to 180°
-15' to -12
450 pight

620'
+13!

400*
+13!

80’
. 720!

2 acres
-8



‘TABLE'E<6. PROJECT FIRST COST COMPARISON.

Selected
Plan3/

'$534,000
3,029,000
534,000

210,000

278,000
55,000

$4,640,000
20,000
$4,660,000

$145,000

83,000
34,000

28.000
$290,000

 $4,950,000

, Jan 1980
1968 . Update of
Project Authorized
Documentl/ Plan2/
A. Federal Work _
Dredging : $296,000 - $1,264,000
Protective structures 222,000 545,000
Contingencyd/ 103,000 271,000
SUtht&] L) ] ]
Engineering & Design 27,000 210,000
Superyision & Adminis- _
tration_ 52,000 155,000
Beautification 14,000 55,000
Corps of Engineers
Costs $714,000 32,502,000
USCG -Navigation Aids 10,000 20,000
To;g] Federal Costs $724,000 $2,522,000
B. Non-Federal Work
Dredging 0 0
Protective Revetment 0 0
Contingencyd/ 0 0
Subtotal U 0 -
Indirect Costs 0 0
Total Non-Federal
.Costs 0 0
C. Total PrOject First $724,000 $2,522,000°
Cost
1 The Project Document is the Chief of Engineers' Report on Coasts of the
Hawaiian Islands, Harbors for Light-Draft Vessels, contained in House
Document No. 353, 90th Congress, 2nd Session. _
2/ This update reflects price level increases since project authorization.
Prices are at January 1980 level. ' '
3/ Prices are at January 1980 level. .
4/ Contingency for Project Document is 120 percent. Contingency for

Authorized Plan Update and for Selected Plan is #15 percent in

accordance with Engineer Regulations.
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TABLE E-7. AVERAGE ANNUAL COST COMPARISON

Jan 1980
1968 Update of
Project Authorized Selected
Document 1/ Plan 2/ Plan 3/
Interest and

Amortization $ 29,500 $186,000 $343,000
Maintenance 5,700 13,000 37,000
Average Annual Costs $ 35,200 $199,000 $380,000

1/ Calculated using the authorized interest rate of 3-1/4 percent.

2/ Calculated using the current interest rate of 7-1/8 percent. At the

§?§2°5338d interest rate of 3-1/4 percent, average annual costs are

3/ Calculated using the current interest rate of 7-1/8 percent. At the

authorized interest rate of 3-1/4 percent, average annual federal costs
-are $227,000. Nonfederal costs are excluded for comparison purposes.

c. The expected number of full-time, moored fishing craft is much
larger than anticipated in the authorizing document.

d. The total demand for berthing space at Maalaea has grown much more
than anticipated. In addition, the new base year of 1985, as compared to 1970
in the authorizing document, means that initial year benefits are larger.
Current projections indicate that the improved harbor will be filled to
capacity within 3 years of the base year, whereas the project document
estimated maximum capacity to be reached 50 years after project completion.

e. Prevented damages for recreation craft are relatively larger, and
for fishing craft are relatively smaller than was estimated in the authorizing
document. This shift is a result of reclassifying part-time fishing craft as
recreational. This reflects the indicated net loss the part-time fishing
fleet is now experiencing. Although these persons continue to fish, probably

to enjoy the lifestyle, they are now classified as recreational boaters.

f. EDA benefits, not applicable at the time of authorizing document,
have been included in this report.

g. Land enhancement benefits are calculated for the tentatively
selected plan.

6.6 Benefit-cost ratios resulting from the cost and benefit comparisons are
as follows:
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3-1/4 percent 7-1/8 percent

Interest Rate Interest Rate
1968 Project Document 2.3 Not applicable
1980 Update 5.4 3.0
Selected Plan 3.4 2.0

6.7 ENVIRONMENTAL DEPARTURES. The project was authorized in 1968, prior to
the enactment of the National Environmental Policy Act. The resulting
environmental concerns have required changes in the authorized plan. The plan
shown in the project document contained a dredged material fill which was to
be placed in the existing entrance channel as an artificial bottom.

Excess dredged material was to be dumped from a barge into the offshore waters

of Maalaea Bay. This practice is also no longer feasible because of the time

and cost involved in complying with permit requirements under Section 103 of
the Marine Protection, Research and Sanctuaries Act, and requirements that
ocean disposal sites be designated by the Environmental Protection Agency in

accordance with Section 102 of the Act.
TABLE E-8. AVERAGE ANNUAL BENEFIT COMPARISON

: - Jan 1980
L : 1968 Update of :
Benefit L Project Authorized Selected
Category Document 1/ Plan 2/ Plan 3/
Recreation Navigation $52,700 $208,000 $252,000
Charter Operations4/ 0 102,000 128,000
Commercial Fishing 20,000 250,000 328,000
Damage Reduction to Existing ,
Craft: ‘ ‘
Recreation 4,600 - 8,000 8,000
Charterd/ ' 0 _ 2,000 , - 2,000 -
Fishing 3,000 2,000 2,000
EDA Benefits 0 6,000 11,000
Land Enhancement 0 0 13,000
Total $80,700 §578,000 $733,000

1/ 'The Project Document is the Chief-of Engineers Report on Coasts of the

Hawaiian Islands, Harbors for Light-Draft Vessels, contained in House

Document No. 353, 90th Congress, 2nd Session. Authorized interest rate ig‘

3-1/4 percent.

2/ This update reflects value and demand increases to current levels and

conditions, and fleet composition shifts (charter operations are now
included). EDA benefits are also included. Dollar values are those in
effect for January 1980. Interest rate used in benefit update is the
current rate of 7-1/8 percent. At the authorized interest rate of 3-1/4
percent, updated average annual benefits are $575,000.

3/ Dollar values are those in effect for January 1980. Interest rateis
7-1/8 percent. At the authorized interest rate of 3-1/4 percent, current
average annual benefits are $735,000.

4/ Benefits from charter operations were not anticipated in the Project

Document.
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SECTION F
ENVIRONMENTAL TMPACT STATEMENT SUMMARY1/

1. MAJOR CONCLUSIONS AND FINDINGS. The alternate plans are discussed in
detail in Section D of this report. Al] three plans meet the primary
objective of reducing surge and navigational hazards and increasing berthing
capacity in the harbor, and provide economic benefits that exceed the project
costs. Plan 1 maximizes economic development due to its greatest net economic
benefit. It is therefore designated the National Economic Development (NED)
Plan. All of the plans result in a net positive contribution to the quality
of the marine environment due to the significant increase in the amount of
valuable fish and shellfish habitat provided by the improved breakwater
structure. However, all of the plans result in excess dredged material which
must be disposed at a land site. This impact and other temporary and long-
term environmental disturbances common to the three plans are difficult to
quantify on comparable terms with postive contributions. Hence, it is
uncertain that any of the alternatives would result in a net positive
contribution to the total environment, which is the criteria for designation
of an Environmental Quality (EQ) Plan.

2. A1l plans require the discharge of fill material for breakwater and
revetment structures. A "Section 404" evaluation (see Appendix G) finds that
materials to be used in breakwater construction are suitable for discharge
into navigable waters. None of the alternatives involve wetland areas or
wildlife refuges or federal sanctuaries, nor will they affect ground water
resources. The proposed project may temporarily affect endangered Humpback
whales in the proximity of the harbor during construction of harbor improve-
ments. Increased hoating activity resulting from the improved harbor could
adversely affect Humpback whales. Coordination with the National Marine
Fisheries Service relating to potential impacts on the Humpback whale resulted
in the recommendation that underwater blasting only be permitted during the
months of May through December. The project does not affect a riverine flood
plain; however the coastal area is subject to tsunami inundation hazards.

3. AREAS OF CONTROVERSY. Controversy over conflicting recreational uses
of the Maalaea Harbor area arose early in the study during the initial
informational meeting held in January 1979. Surfing interests identified the
potential impacts of the authorized plan channel alignment on one of the most
valued surfing sites on Maui called the Maalaea Pipeline. A second surfing
site of lesser importance was also identified on the south side of the exist-
ing harbor. During the course of the study, efforts were made to minimize
project related impacts on these surfing areas. The alternate harbor plans
include a plan submitted by the Maalaea Boat and Fishing Club in May 1979,
which is acceptable to both boating and surfing interests. The selected plan
presented in this report accommodates to the greatest extent practicable the
interests of both groups while satisfying the needs and desires of the local
sponsors.

1/ The Final Environmental Impact Statement is presented in Appendix F of
this report.
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4, The National Marine Fisheries Service and individual cetacean
biologists and researchers pointed out potential adverse effects of project
related construction activity and increased boating activity on the
endangered Humpback whale which winters in Maalaea Bay. Formal consulation
with the National Marine Fisheries Service under Section 7 of the Endangered
Species Act resulted in the submittal of a Biological Opinion by NMFS. The
Biological Opinion and related correspondence is included in Appendix J.

5. UNRESOLVED ISSUES. None.

6. RELATIONSHIP TO ENVIRONMENTAL REQUIREMENTS. A brief outline of the
relationship of the alternate plans to environmenta] laws and regulations
affecting this study are presented in Table XF-1 in Appendix F.

34

T - - .

e e ———— a—

e e syt e e -

e —

. —— e -~ L

. — .



- — e -

N

Q

SECTION G
CONCLUSIONS AND RECOMMENDATIONS

1. CONCLUSIONS. The proposed navigation improvements at Maalaea harbor,
Maui, as described in this report, are the most efficient means of jmproving
navigation conditions at the harbor. The plan of improvement will provide
safe navigation and berthing conditions for vessels using the harbor. The
plan of improvement satisfies the planning objectives established in the
authorizing document and in this report. The proposed improvements were
developed in accordance with accepted engineering, economic, environmental
and social criteria and involved detailed assessment and evaluation of
alternative solutions to navigation problems in accordance with the Water
Resources Council's Principles and Standards. Three alternate plans were
coordinated with interested Federal and local government agencies as well as
with the general public. The recommended plan of improvement is favored by
the local sponsor and is consistent with existing land use plans developed by
the State of Hawaii. The local sponsor has indicated by letter and by public
testimony that it is willing and able to provide local cooperation
requirements as established in the authorizing document and amended by
statutory requirements. Any adverse effects which may result from
implementation of the recommended plan are substantially outweighed by ather
considerations of national interest. On the balance, the total public
interest would best be served by implementation of the recommendation.

2. RECOMMENDATIONS. The District Engineer recommends that the plan of
improvement presented in this General Design Memorandum be approved and
implemented subject to the condition that the local sponsor provides the
required local cooperation. The recommended plan of improvement provides for
the dredging of a 610-foot-long, 150- to 180-foot-wide, 15- to 12-foot-deep
entrance channel, a 1.7 acre, 12-foot-deep turning basin, and a
720-foot-long, 80-foot-wide, 8-foot-deep access channel; and provides for
construction of a 620-foot-long, 13-foot-high extension to the existing south
breakwater, including a 400-foot-long exterior revetted mole. The
recommended plan also includes nonfederal features including a 720-foot-long,
50-foot-wide interior revetted mole and a 2.0 acre, 8-foot-deep addition to
the existing berthing area. Installation of necessary aids to navigation
would also be included in the federal project.
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APPENDIX A
BENEFIT ANALYSIS

1. GENERAL. The benefits derived from the selected plan of improvement
consist of navigation benefits to recreation and charter craft; damage
prevention to recreation, charter and fishing craft that would be moored even
without a project:; and increased fish catch. The computations are made with a
7-1/8 percent interest rate and a 50-year project 1ife. Tne project base
year, 1985, is when benefits are expected to begin accruing to the proposed

improvements.

2. METHOD OF ANALYSIS. Without the project the capacity of Maalaea small
craft harbor will remain at its current level of 93 spaces for mooring craft,
including 91 spaces for officially moored craft and two spaces for
transients. With the proposed improvements, it will be possible to develop
310 spaces for mooring craft. It is estimated that 7 spaces will tnen
generally be available for transient craft. .

2.1 Table XA-1 shows the historical and projected demand determinants for
wet stored craft using or wanting to use Maalaea Harbor.

3. POPULATION. The Hawaii State Department of Planning and Economic
Development (DPED) is the source for both the historical population figures
and the basis for the projected population figures for the istand of Maui
except for 1979 which was extrapolated. The OBERS-E projections for the non
SMSA portion of economic region 173 (Hawaii) would be applicable to the growth
of the islands in Hawaii other than Oanu. However, this projection, made in
1972, forecasts a declining population for this segment. In view of the rapid
growth that these other islands have experienced since 1972 and which seems to
be continuing into the future, the OBERS-E projections will not be used. The
island .population projection based on DPED County growth rate forecasts is
consistent with the historical trend, and is based on econometric projection
component for the State and the island. It is also consistent with
independent studies of employment trends by industry for the island of Maui,
conducted by the Corps (POD) a few years ago.

4, REGISTERED CRAFT. The State Department of Transportation, Harbors
Division, maintains records of small craft registrations by island. Comparing
the number of these registered craft with the population for Maui, it is shown
that the ratio of boats per thousand persons has been increasing rather
steadily. Plotting this ratio using semi-log scale indicates that this rate
of increase is slowing down. A reasonable extension of the growth curve
indicates that the growth should reach a plateau of about 20 registered craft
per thousand population by 1990. Using this information and the projected
population for Maui, a projection of registered small craft is constructed

{see Table XA-1).
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5. MOORED CRAFT AND WAITING LIST. Tne State Department of Transportation a

also maintains records of number of craft moored at State harbors as well as a
registry of persons waiting for a space to moor their craft for each harbor.
On Maui there are two harbors run by the State for the use of small craft.
They are located at Maalaea and at Lahaina. Both of these harbors have about
the same size waiting list. It can be seen in Table XA-1 that from 1974 to
1977 there were an extraordinary large number of craft on the Maalaea waiting
list.  This resulted from harbor alterations on Oanu which displaced moored
craft there, plus continuing growth in the number of persons seeking mooring
space, plus free waiting 1ist registration. In 1978 the State imposed a
waiting 1ist fee which effectively eliminated multiple waiting list
applications by boat owners. Current waiting lists are believed to represent
actual effective demand for spaces at individual harbors.

5.1 Most of the persons on the waiting list are waiting for a mooring space
before they buy. a boat for there is a statewide shortage of harbor space and
waiting 1ists for almost all of the State harbors. Private facilities are
also filled to their capacity. For those few on the waiting 1list that may now
have a space at another harbor but want to move to Maalaea when a space there
becomes availablé, their current space, when vacant, will allow someone on
another waiting list to obtain a'boat. Increasing the spaces at Maalaea, as
proposed, will not take any user benefits from other harbors.

5.2 'The information in Table XA-1 shows that the waiting list total for
Maalaea Harbor as 'a percent of registered craft for Maui has been increasing
somewhat even when the anomalous years of 1974 to 1977 are left out. However,
freezing the ratio at its current Tevel results in a conservative projection
of the waiting 1ist for Maalaea if no improvements are made to expand the
available space there. '

5.3 Combining the Maalaea moored craft plus the waiting list give a series
that represents effective demand ‘(except for the 1974 to 1977 period). This
series, shown as the last column on Table XA-1 provides a reasonable measure
of the future utilization of the proposed improvements at Maalaea Harbor, -
Graphic extrapolation of the series indicates that the demand in the project
base year of 1985 is 281 mooring spaces plus 7 transient spaces. By 1988 the
proposed capacity of 310 spaces would be fully utilized..

6. DISTRIBUTION OF CRAFT TYPES. The types of craft now using the harbor
plus tne types of craft on the waiting 1ist when combined yield a percentage
distribution as shown on Table XA-2. This information was derived from a
survey of boat owners on Maui and individuals who have their names on the
Maalaea waiting 1ist. Information from this same survey yielded the average
depreciated value for craft as also shown on Table XA-2. The future ‘
distribution of craft will certainly reflect the current distribution of
effective demand, by type, for the near future including the base year 1985
and the full utilization year of 1988, It is probably a conservative estimate
for the remainder of the project 1ife because there is a continuing trend
throughout the State for an upgrading of the fleet to more expensive craft.

- — ——— e



"BB6T LT pausesd 89 TTTM OIE 40 A3roeden ioqiey sau pajerooeIixa ATTediqdely \.q.l.H

*ISIBANSIIQ PUB T3UUSLD 0 SJUSUSAOICWT UDTIEOTABU JTSEQ JNOUITM [SAST STY] JE Poxd0T ST Ajjoeded logieH /O[

“T3AST 3U31IN3 38 UTELAT 03 PaJI3UXa 3YBID Pa1aysybal Jo juaazed Se 3STT BUTITEM Jo o1’y /g

*(0861 UBC JO SB paysTTgnd jou TenJIe) 34810 palsysibal P3JeWTIS3 .61 Pue ISTT burjtem gL61 vo paseq ajewrysa /g

, “34B10 pazaystbaa jo Juadiad e se _

ISTT Ourites jo uoryosfoad pue 3jeld parsysybai 40 uoT393f01d vo paseq uorjoafoxd (Sjuawarolduy JnoylTM) ISTT Buritem /L

‘€6 03 £5 woly paEsEdUT AJToeded {9STT Burytes eaereey paonpal 6L6T UT LOT3OE 33e)S Aq AjTamded JoQIey uy asealau] /9
*SIIUMD

jeoq Aq suoriedTidde 3sTT Surires apdryynu PAJRUTLITD ATSATI08 4@ LOTYM 835 3STT BuriTem e pasodut a3e3s an gLeT Ul /g

14830 paloow 30 sragunu sbrel jo juswadejdsyp _

UT P33TNS3I UoTuM NUEQ U0 SUOFIRIS)ITE 10GIBY 03 anp £/6T PUB pLg] USaMIAQ ATpaniew paseazout 3571 GuriTes eseteew /v

"066T Aq voyjetndod 0pQ'T 290 3301 OZ 38 JJ0 T3A3T ATaNTT _

TTI» jeyy aseaaour jo a3jex Buysealoap e sajesjpur ejep 1807130357y faTeds Gop-fwas e bursn Apyeayudeab pajoaloig /£

*swoyjaafozd poo'T Jad 34e10 pue uopjegndod buysn pajoafoly /z

*areas Gor-ywas Bupsn AfTesjudeab pajejoderixas 6L6T  _

*juswdoiasag OTwound3 ¥ Buyuueld jo 3dag a3ess Aq apew A3uno) Aq suoT3oafo1d 411 UD Paseq 00OZ - DRET J03 suorjoafold /1

*pajetodelixa Jo payaafoly ( )

(46€; (16) (v1) {90¢) {0°02) {981°2) (£°807) 0002

(19€) (16) (v1) (0L2) {0°02} {826°'T) (v'98) 5661

{vZ¢) (16) {7} (€£2) (0°02) (439'1) (2°¢8) 0861

/TTt182) (16) (v1) (061) (0°61) (ss£'1) (€°14) 5861

(L2z) JoT 16) /elon) j7¢9ET) {5°51) (s5i8) {1°65) 0861

612 /916 /8{vD) /9921 /50°91) /7(888) /185758) 6L6T

zzz 7529 61 /09T 8°S1 78] 6°Z¢ 8L6T

il 8s ty iy 8°7T v9L 918 L1681

174 z9 9¢ /55ST 8¢l 969 9°0¢ 9L6T

0ZZ €9 [/ 7oLst 041 999 S*iy cL61

8cT s ¥i 7y18 8zl 6is 0°sy w261

T 68 g 8z T°€1 645 AL €461

174 0g 4 74 LTI 106 Z'cn ZL61

o Ly £ £T €01 ozy L0y 1261

s <y FA 6 L6 8/¢ 16 06T

IST] DUTITEM IGH E3ETEEH 3jexd nmumumﬁmmm IST1 mcwunm.s COﬂumanaon_ ng.H Iad JJe1) Spuesnoy| urt Ieah
SNTd Palooy Palo0y 40 Juadlag I0H eaegeey J4B1) umnmumﬂmmm Dmumumwmmm co._.“md..n_om
se 3577 Bupjten - . Inew ‘1 Afnp

14vd) 034015-13M HOA SINYNIWHI1I0 GNYW3Q 0ALI3C08d ONY WOIHOISTH - I-UX eyl

D

T T SR SRR RO ¢ Dot WU Nt JO0Y




296'Zy  9cz'm 09T%s
962y 9¢z2'p 09T's
Z296'zy 9fe'y 09y
Y1z eL8'or 002'L
218'viz  e8ior 002t
Zi8'viz  ezg'or 0on'e
0s8*TLT  2ws'2 ora'z
0S8 14T Zw9iz oro'e
0s8'TLT  Zn9‘z ovo*z
%08 %s8 %58
BI6% LA T 1
%ST X5 %21
ZI'9 Fu'as 199'ss

7€ L 6

ve2Z L 6

T A L g

yez z £

neeg Zz £

e pA £

v¢Z b4 £

- -- %<

19TIBI]  JUBTSUBI]  Suedwes
{

ureq
I148uag 1ejoy

schut /m
suInjay

SOWT O/M
SUInyay

{SOUT O/M) LINZ3Y TENUUY Jan
(S0u/m) uinysy Tenuvy jan

LInIaY Tenuuy g
pa
3381) Iad suinjay

3E1081d50 bAay

SIUSWSADICUT yITm

18373 SATI0ads0ay

S3UBEEA0I0WT JNOYITM

18874 3A730205014

/713830 palooy 4o

80Lp9 Z8< 00t BIY‘9  ZU'9z 00Z‘6Z1  Scytogc 191114
80L° 49 Z8£‘00T govte  szr'ez 00Z°6ZT  9sh'Oss 8861
95rgs v10'06 900's  e0g'cz 009STT  9¢2°962 686T
£96'¢p LZe' st 21 (- B < - VAl T 009'¢8z  080'ZLy SE0T
595'ca £2E°SET 9TE'e ogLting 009°¢82 0B0'ZLY G8ET
£TL'6L &y0tczt weR'L  99n'zz CO0'0LT 0%t ‘ecy SRET
FATAN ¢ Sh6'ng arg’T g55'e ooy'yg 929 5T S¢0z
82'1e Swetys gye'T f59'8 00v*4s vZ9' vt B8t
152°12 Syeing grg'tr gooty or‘ys ¥Z9' 191 £2ET
%58 %58 %08 %08 o08‘93  wyi'og
£95'T ¢ CEL'TS Zov$ £LL8 008'9%  npiisy
X6 %8 1 ST Nr ar (puoo TRapT)
Tecisns 00518 0s8'es  cs1'ss v ooo Gzs JToNIEA
<4 8¢ 81 Sy {2 oz 0l¢ g0z
<5 61 81 1 2 oL 0le €8¢}
1s £ L1 v (14 69 882 ¢8eT
o1 ve S 1 8 12 £6  sfoz
91 v S 7 8 1z €6 9851
91 7z S 7T g ig £6  SE&T
91 74 g vl 8 1Z €6 0esi
%87 b3:74 %9 %51 %6 %2 -
mUhmDDcH Hm.son_\r Hmmm 1IES ﬂ.umonu_-.o I3}IBY) ccﬁcmﬂu Ucﬁ.—cﬂ.‘
13430 pue “TWIJH3WOD 10q3eH
SI9sTNI) 18301
ONIHSI4 ONY NOILVSIAYN  *2-UX 5 5ul

% UOTINQTIISTQ




H
Ay RSERnAE Ty
[ -

CORRECTION

_. "THE PRECEDING DOCUMENT(S) HAS |
| BEEN REPHOTOGRAPHED TO ASSURE}
LEGIBILITY |
SEE FRAME(S) ;
IMMEDIATELY FOLLOWING f‘-

et e P £ T Ty e 4 T et it et e o ot oe s

i




c€0z
8EsT
<861 utes
1149u3g TRI0L
g€ce
G061
Se61 SOy /4
suIniay
cc0?
8581
$E4T sduy O/m
SUINYay

(SowT O/M) LIN3Y [eNUUY J8y
(SCwl/m) wInNisy Tenuly jan
{PUGd TESPT) LIN3JY TENULY %
/TONTEA pazETosadag Bay

z96'zy  9¢z's 091's AL Z8¢ 001 ggv'9  fer'ez AT TAGEE 11 MUt
Z96'zy 92y 091's BOL 49 Nmm”ooﬁ gov's  rzZr1'9Z 002'62T 9svioeg
296 9%Z's o9ty 96t gg y10°06 Sp0'y  908°‘cZ 009°'6TT  9¢£'96Z
218'91Z  BL8°0I 00Z'L c95°68 LZE 6T -] ot S 4 - TAY T 009°¢8Z 0BO'ZLw
ZI8'viz  eL8'ol 00z’ L c96'<a LeEieET 91€'s spLiee 009°¢8Z 0BD'Eiv
Z18'viz  sLg‘or ooy'e CTLi6L 6v0*6eT yoa'e  99n‘ezZ Co0'OLT  Ose'ecy
0s8'TLT  2v9'Z ovo'z 15212 Sh6' vg 878'T  8¢9's pov'es 9z TNT
0s8*1LT  Zv9'Z orvo'e £82°12 6" ng 6v8°1 geo'e 00v' NS %29 1yl
0S8 TLT 2w9'2 ov0‘z 162'12 Sye' e fvg‘l  Bc9's cov'es 9291w
X068 %58 %8 %58 %59 %08 %08 0o8'ss wuL'ss
8163 7661 §  006% §€9¢°T § €118 297§ €LL$ 008'9%  twLfsg
%ST %6 %21 %6 %6 %21 %ST I a
zt'y jFuztig 199'ss [YZFALS 0£0°61$ ose'ss  cst'ss  oun'Gis  ooslles
nee L 5 = 6L ' sy 4 oL 0i¢
yeZ L 6 114 6L 81 Gy L2 oL o1e
vee Il g 1s €L L1 FA 6z 69 862
vee Z 'Y 91 vZ g 1 8 12 £6
T z ¢ 91 [ 74 4 1 g 12 €6
174 z € 91 vz S 71 g iz i6
e F4 ¢ ST vz S 71 ] 12 £6
-- - %€ %61 %52 %9 %61 %6 %cZ —
JafTeIl  JUATSUBIL  SUBCWES SpIEOqQuU]  JIaMO4/M [TES 11€6 pIeoqing  333Jeyl  DUTyST4  DUTICOM
layjo pue WIJHIHOD 10GIeH
S1357N1) 18301
ONIHSIJ ONV NOILYDIAUN - e-uX 319vl

e S A B L I N M

334817 lag suinjay

SECT
BBEL
GBET
S3USUSA0IORT UM
15215 9AToadsold

111974

BEST

SELT

tast

SILTLEADIGWT INOYITM
38914 9ATI09ds01g

/738820 palooy 40
% UOTINGTIISIO

KRR Pt



T, ——— e ———- T o T AT = % et & Mrhom oo - 8 oy = et s m L - ek m e - g 1 = et et

(suedues pue ‘spreoquy Jayjo pue SISSPNIS ‘sjzog [1es palomod
‘*&°7) Oupicow Azelocway arpnbal pue S3usTsusl} se dojs o) pajoadxa 34810 o sadky sy} Jo obelsne payd1am e st angea abelaae stuy /¢
"$J0JEI300 3810 UOTIEIIIII 3y3 8l SE SUOT}IPUOI Tauueld ayy 4q pajoasyse AT3uedT4Tubs 0u ATgeqoid ale 5103B1300
[BUDTSSAJ0IC 3s3y} SE SWes ay) uTewsl 03 pajoadxa ale SUOTITPUOD JUBW3A0IONT INOUITA PLB Y3TM JO) SUIN}al 3y} floqiey eaereen 3B _
1JBID JO $3043 asayy o siojelsdo AQq paprAcic UOTJBWIOSUY w0l; PIATISP 2134 34BID JajJeyd pue GUTYST) paloow 10} SuIN}al PIYEWTIS3 /7
"RIVTRRH IEN 03 Bupjues STENPTATRUT puw RaeRTWEy v a1 IFVID B50YM TNVH UO SIAUMD JBOG JO ASAINS WOI$ PIATISY \ﬂ

000‘zse S3TJ8Usg UOTIRR1IaY
600* 9y 53748u28 TRTIsuw0)

oG ¢y coo'e 000°S  000*%9 000'00T  coo's 0009z 000'8ZT 000'\Zt {Papunoy)
256'2ny J£2's 090's  T162'%9 . T69's8 in'e TL6's2 58Z°9Z1  Osl'see %8/1-18 3tiauag
Tenuuy s0elaay

487TBIL 3UBTSURI] SURCWES  SpIBOQU] JaM0g/M TIES 178 pIeoqIng I231eu)  Dutysid Duriooy
Iayjo pue WITHI*0D 10qIeH
$1asTNl] TejoL

(3U02) ONIHSTJ GNV NOILYITAUN “Z-UX N

P U
QISR PR

i3

vy




S —

=~

© ——— e —————————

6.1 TRAILER-MOUNTED CRAFT. An expansion of the survey results indicate
there are 234 trailer-mounted craft using the launching facilities at

Maalaea. The indicated launchings at Maalaea for these craft is 31.5 per
year. The average number of trips per year for the Maalaea moored recreation
craft is 32.3 trips per year. Because of the similarity in number of uses per
craft per year, the 234 trailer craft indicated by tne survey return are
considered full-time equivalent craft. The average indicated depreciated
value per trailer-mounted craft is $6,122.

6.2 TRANSIENT CRAFT. Maui is a popular weekend trip destination for craft
from Oahu and also a rest stop for people taking their boats between the
jstand of Hawaii and Oahu. In addition, craft coming from overseas often make
Maui their "land fall" in the islands. The demand for transient slips is
substantial with boats often anchoring offshore on the lee coast of Maui
because of lack of harbor space. The demand for transient slips is expected
to exceed the number of spaces set aside for them in the proposed Maalaea
Harbor improvement, but the demand for permanent slips is so large tnat a
tradeoff is necessary. The value of craft expected to use the transient slips
was compiled as a weignhted average of values of craft large enough to
negotiate the seas between the islands. The distribution of moored craft
using and wanting to permanently moor at Maalaea was used to calculate the
weighted value shown in Table XA-2.

7. ANNUAL RETURNS. The annual return that accrues to recreation craft
under ideal conditions is shown on Table XA-2 as a percentage of investment or

. average depreciated value for recreation craft. Estimated returns for moored

fishing and charter craft were derived from information provided by operators
of these types of craft at Maalaea Harbor. Without improvements the returns
on moored fishing and charter craft are expected to be the same as under ideal
conditions as these craft are operated by professional seamen and are probably
not significantly affected by navigation conditions. Most recreation craft
owners use their craft less often and tend to restrict their operations to
periods of fairer weather because of the existing channel conditions. Recent
comments from the boaters tend to support the survey conclusions used in the
authorizing document study which showed that outboard craft, sail boats and
trailer craft restrict their use by 20 percent and larger recreation craft
restrict their use by 15 percent because of poor navigation conditions.

7.1 CHARTER CRAFT RETURNS. Using inhouse data combined with information
from four charter craft operators which indicates 206 trips per year and
revenues of $375 per trip; labor costs of $10,000 per year, estimating
operator wages of $30,900 per year; assuming 25 percent overhead on direct
labor costs; indicated other expenses of $11,264; depreciation based on
remaining life of $5,350 per craft and state excise taxes of 4 percent; the
rate of return on investment of craft is about 9 percent at Maalaea or $6,800
per year. An analysis of similar data from preliminary returns of a survey
peing done on the island of Hawaii indicates returns of 17 percent for charter
craft on that island. This may reflect the excellent deep sea billfish sport

fishing along the Kona coast of that island.
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7.2 MOORED FISHING CRAFT RETURNS. The survey of fishing craft operators,
which included eleven full-time moored fishing vessels indicated that the
average trips per year for this group is 78, with a catch of 155 1bs per trip
selling at an average of $1.53 per 1b. Their expenses including estimated
wages, depreciation, fuel, gear, supplies, maintenance and repair, and other
came to $11,754 per craft. This means the average full-time moored fishing
craft yielded a net catch value of $6,744 per boat. Preliminary results from
a survey of craft in this type operation on the island of Hawaii indicate net
catch values of over $100,000 per craft. This largely results from more
average trips per boat (285) and pounds per trip caught (380)}). Ten craft were
included in the Hawaii island preliminary analysis.

7.3 An analysis of survey responses from 12 full-time trailer-mounted
commercial fishing craft (about half of the fleet) indicates that they made
only 37 trips per year on an average and catch an average of 40 1bs per trip.
Combining their gross catch value with their expenses shows a net loss for
these operators., Because they are probably also deriving rewards from the
life style of these operations, they are treated as recreation craft for
benefit analysis. The same is also found to be the case when the records of
moored, part-time fishing operations at Maaldea are examined.

8. DAMAGE PREVENTION BENEFITS. The damage prevention benefits are shown in
Table XA-3. The size of the fleet without a new harbor is expected to remain
constant so that the damages calculated for the existing fleet are also the
average annual damages. The average annual damages prevented to the moored
recreation, charter, and fishing fleets are $2,147, $1,536, and $1,663, respec-
tively, Trailer boat damages prevented are estimated at $5,429. It is
expected that the proposed improvements will prevent 80 percent of the reported
damages. This is consistent with the studies made for the authorizing document
and with the types of damages reported by current owners of craft moored at
Maalaea. These include grounding, hitting bottom, collisions and other hazards
often involved with the harbor or channel conditions.

TABLE XA-3. ANNUAL DAMAGES PEVENTED TO EXISTING FLEET1/
(Rounded to Nearest Hundred Dollars)

AVERAGE ANNUAL
ANNUAL TOTAL DAMAGES
NUMBER DAMAGE ANNUAL PREVENTED

OF BOATS PER BOAT DAMAGE (80%)

Recreation Craft 61 344 $2.,684 $2,147
Charter 8 240 1,920 1,536
Commercial Fishing 21 99 2,079 1,663
Trailer Boats 234 29 6,786 5,429

1/Figures for average damage per boat are from interviews.

Rev. 26 Sep 80
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9, LAND ENHANCEMENT BENEFITS. Alternate Plan 1, discussed in Section D of
the report includes a revetted mole structure adjacent to the south breakwater
extension which would have land enhancement value. An area of about 0.8 acres
would be created by placement of about 21,500 cubic yards of dredged

material. FExcess dredged material, composed of mixed 1imestone reef material
and terrigenous sediments, would be disposed at a land site and would be
expected to have no market value on Maui. The recent market value of a land
lease at the harbor is capitalized at $550,000 per acre. The created 0.8 acre
parcel would have a value of about $440,000. The cost of equivalent fill
material is about $15 per cubic yard (in place) for a total cost of $322,500
for the required volume of 21,500 cubic yards. Using the equivalent fill
value of $322,500, and deducting the extra cost of $143,000 incurred by
placing the revetted fill area instead of disposing on land, the equivalent
average annual benefit of $13,000 is generated at the current interest rate of

7-1/8 percent.

10. EMPLOYMENT (EDA) BENEFITS. EDA benefits have been derived in accordance
with Part IX of the Water Resources Council final rule, 14 December 1979.

Maui has been an area of prolonged and substantial unemployment.-- The proposed
improvement construction would have labor costs of 10.48 percent of total
construction contract cost. The construction work force has been estimated to
be 23.5% skilled, 76.1% unskilled and 0.4% other categories of workers. These
were multiplied by 30, 47 and 35 percent, respectively to compute the NED
portion of the wages (Case 1). Tne number of insured unemployed construction
industry workers averaged 125 per month in Maui for 1979. One skilled, six
unskilled and one other worker previously unemployed are expected to be
employed by this project. Their respective wages would total $25,000,
$126,000 and $5,000. The total NED appropriate wage benefits were then
amortized over the 50-year project }ife at the 7-1/8 percent rate which yields
EDA average annual benefits of $11,000.

11.  SUMMARY AND ALLOCATION OF BENEFITS. The various benefits anticipated
for the proposed 310 boat harbor are summarized in Table XA-4. The benefits
have been rounded to the nearest $1000 for the summary table. The average
annual benefits for the tentatively selected plan (Plan 1) are $744,000.
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TABLE XA-4.

BENEFIT SUMMARY AND ALLOCATION OF BENEFITS

Benefit Category

Recreation Navigation
Charter Operations
Commercial Fishing
Damage Reduction to
Existing Craft
Recreationl/
Charter.
Fishing
Land Enhancement2/

Employment (EDA) Benefits

TOTAL AVERAGE ANNUAL
BENEFIT3/

Average Annual
Benefit Total

$252,000
128,000
328,000

8,000
2,000
2,000
13,000
$11,000

$744,000

1/ Includes trailer craft.

General

$126,000
128,000
328,000

4,000
2,000
2,000
6,500

$596,500

2/ Land enhancement benefits apply to Alternate Plan 1 only. '
3/ Average annual benefit of $744,000 applies to Alternate Plan 1 only.

Local

$126,000

4,000

6,500

$136,500

Average annual benefit for Alternate Plans 2 and 3 excludes land
. enhancement for a total of $731,000.

Rev. 26 Sep 80
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APPENDTX B
DESIGN ANALYSIS

1. WAVE EXPOSURE AND REFRACTION ANALYSIS

1.1 The location of the existing Maalaea Harbor is sheltered from direct
wave exposure from nearly all directions b{ the islands of Maui and
Kahoolawe. The harbor is, however, directiy exposed to wave attack from the

south and indirectly exﬁosgd from the southwest (see Figure B-1 in Section B
of the main report). The indirect exposure from the southwest can produce

large waves at the harbor, but waves must refract and diffract around
Mactregor Point, 1.5 miles southwest of the harbor, reducing the probability
of severe wave conditions. The wave attack corridor from the south is more
likely to produce maximum severity. A detailed, computer-aided refraction
analysis was performed for this wave attack corridor. Results of the
refraction analysis are used to help locate and quantify energy convergence
zones near the harbor, and to help determine critical wave crest alignment at
existing and proposed entrance channels. Critical wave crest alignment is
used in the wave diffraction analysis discussed later.

1.2 Examination of the southern attack corridor indicated a range of
possible attack directions from about 1650N azimuth to about 180°N

azimuth, where azimuths are measured clockwise from true north, and indicate
the direction from which waves are coming. The waters through which the
waves in this corridor must pass are located between the southern end of East
Maui and the military target island of Kahoolawe. Water depths are shallow
enough to cause wave refraction effects as far as 15 miles from Maalaea for
the typical southern swell. This results in extremely complex refraction
characteristics. A computer program (number 743-F3-R0015) from the U.S. Army
Engineers' Waterways Experiment Station in Vicksburg, Mississippi, was
employed in a two step analysis to aid the study.

1.3  Waves with periods of 12, 14, 16, and 18 seconds for azimuths of

1650N, 1700N, 1750N, and 1800N were jnvestigated. Step one of the.
analysis carried wave rays to north latitude 20044', about 4 miles from the

harbor. Step two carried rays from 20944'N to the harbor area.

1.4 Results of step one indicate that all of the above directions can cause
waves at Maalaea. Waves from 1750N, however, appear to be most likely to

cause critical wave attack because of higher refraction coefficients
resulting from that direction.

1.5. Wave rays with the highest refraction coefficients and with directions
likely ta carry them to the harbor area were transferred to a larger scale
grid for step two of the analysis. To account for possible inaccuracies, and
to provide adequate coverage, each transferred ray was replaced by 3 sets of
5 to 7 rays each. The approach directions of the 3 sets were based on the

direction of the ray from step one: directions of the 3 sets were 20 apart
in azimuth with the center direction being that of the transferred ray.
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1.6 Results of the refraction analysis are shown in Figure XB-1 and in
Table XB-1. Zones A, B and C in the Figure were selected to allow comparison
of adjacent offshore areas which could affect harbor performance and design.
Each zone is 500 feet wide and is aligned with the expected predominant wave
approach direction of about 1609N azimuth indicated by the computer

analysis and confirmed by aerial photography and actual wave observations by
Corps personnel. Table XB-1 shows average refraction coefficients and

approach directions for the various periods:

Tabie XB-1. Wave Refraction Data

Wave Average Avg Azimuth
. Period Refraction at -15'
Zone : (Sec) Coefficient Contour
A . 12 0.66 1600N
14 0.63 1620N
16 0.59 1590\
' 18]/ Not Computed Not Computed
B | 121/ Not Computed Not Computed
14 0.85 1630N
16 0.59 1610N
18 0.50 1580N
C 121/ Not Computed Not Computed
‘ 14 0.52 160°N
6 - 0.45 1580
18 0.56 1630\

1/ Orthogonals from the refraction analysis did not terminate in this zone

for this wave period.

1.7 In addition to the above results, the computer analysis indicated that
a shoal area about 1 mile directly south of Maalaea Harbor is likely to cause
strong wave energy convergence resulting in higher than normal seas and
possibly hazardous conditions near the shoal. Focusing of wave energy near
the harbor could possibly result from some combinations of wave period and
direction, but was not revealed by the computer analysis.

1.8 Conclusions from the refraction analysis are that large southern swell
waves, especially those originating from about 1759N azimuth, are likely to
cause critical wave attack at Maalaea Harbor for wave periods of 12 to

18 seconds, critical wave attack being that which is most likely to produce
the largest and most potentially damaging waves. Since maximum breaking wave
conditions are known to occur at the project site, depth-controlled design
wave criteria should be used for selection of design wave height. The
proposed entrance channel location is unlikely to be a zone of wave energy
convergence. Critical wave direction at the harbor entrance, to be used in
the wave diffraction analysis, should be 1600N azimuth.
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2. DESIGN STILLWATER LEVEL. The design stillwater level (SWL) is defined
as the level of water above the elevation datum plane, when no waves are
present., Components of the SWL are astronomical tide level (Sa), wave

setup (Sy), atmospheric pressure induced level (S p), and storm surge

(Sg). Still water level components are calculated as follows:

a. Astronomical tide level, S3: The maximum expected astronomical
tide is estimated to be about 0.2 feet above the inerpolated mean higher high
water level of 2.3 feet, discussed in Section B of the main report. Total
astronomical tide level is 2.3' + 0.,2' = 2.5 feet.

b. Wave setup, Sy: Wave setup is estimated from calculated
theoretica) values, considerin? that the location of the primary protective
structure is not in the zone of maximum wave setup. Under certain wave

conditions the structure may be in a zone of wave setdown, resulting in a
relatively lower water level. For engineering calculations, a vatue of 0.5

feet will be used for Sy.

c. Atmospheric pressure induced Tevel, Sp: The following storm
parameters were used in the calculation of S,: a central pressure drop of
1 inch of Hy, a radius of maximu winds of 20 miles, and a distance to the
storm cente? of 35 miles. The resulting water level rise is calculated to be

0.5 feet.

d. Storm surge, Sg: Storm is estimated rather than caiculated
because of ‘the difficulty in assessing storm surge values for complex
hydrographic conditions, and in evaluating parameters for an island embayment
surrounded by a large, deep body of water. The estimated value is 0.5 feet.

SWL .= Design Stillwater level
SWL = Sa + Sw + Sp + S

SWL = 255' + 0.5+ 0.8¢ + 0.5
SWL = 4.0

3. DESIGN VESSELS

3.1 The design vessel dimensions are based on the largest vessel expected
to use the harbor, and on a typical medium-sized vessel expected to use the

harbor most frequently.

3.2 The length dimension for the larger design vessel is representative of
a large commercial tuna sampan. The related beam and draft dimensions are

proportioned to the known dimensions of the U.S. Coast Guard cutter which is
stationed at Maalaea Harbor. The dimensions for the Targe design vessel

are:

a. length: 110 feet
b. beam: 24 feet
c. draft: 7.5 feet
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3.3 The'dimensions of a typical medium~sized vessel expected to use the ~
harbor most frequently are estimated to be:

a. length: 55 feet
b. beam: 12 feet
c. draft: 4 feet

4.  CHANNEL AND BASIN DIMENSIONS

4.1  CHANNEL DEPTH. Required depth for safe navigation of the large design
vessel is computed as the sum of the following items at the calculated and
estimated values shown:

a. Loaded draft of.the design vessel 7.5
b. Expected water level below MLLW 0.5
€c.. Vessel squat at 5 knots ] 1.0
d. Pitch and rol] due to wave action 4,0 feet
e. Bottom clearance 2.0
5.0

Total- Channel Depth ]

4.2 Chanhel_depth is'decreaéed'to 12.0 feet where wave action has been
reduced by the breakwater structures. '

4.3  CHANNEL WIDTH. Required channel width is based on concurrent, 2-way
passage of the .Targe- and the medium-sized design vessels. Total channel
width is_the sum of 1) the manuevering lane width for each vessel, 2) the
ship cledrance lane based on the large design vessel, and 3) the bank
clearance lane widths for each véssel. Width factors are calculated from
Corps of Engineers design guidance assuming good vessel operators, presence
of strong and gusty winds, and rough sea conditions. Lane widths and total
channel width are:

- Beam Width

Lane . Factor (feet) (feet)
Manuevering 1ane.{1arge) 2.0 24 48
Manuevering -lane (medium) 2.0 - 12 24
Ship clearance (1large) 1.0 24 24
Bank clearance (large) 1.5 24 36
Bank clearance (medium) - 1.5 12 _18
Total Channel Width | 150

4.4 Channel width is increased to 180 feet at the 450 turn into the
harbor basin.

4.5 BASIN DIMENSIONS. Basin dimension calculations are restricted to

determination of adequate turning basin requirements since the overall basin

dimensions are a1rea3y fixed for the existing facility. Turning basin

dimensions were kept to a minimum to allow for as much berthing space as

possible. The width of the turning basin is 1.8 times the Tength of the ‘
large design vessel and 3.6 times the length of the medium design vessel. N

B-4



L S

T e e — - e b o e -

b - me m e

T A e ——— s

The length of the turning basin is 2.9 times the length of the large design
vessel and 5.8 times the length of the medium design vessel. Total turning
basin area is 1.7 acres.

5. WAVE DIFFRACTION ANALYSIS.

5.1 Diffraction analysis was performed on both the existing harbor and the
improved harbor. The anmalysis for the improved harbor applies equally to
Alternate Plans 1, 2 and 3.

5.2 Incident wave direction was determined from the refraction analysis
described previously. Critical wave approach at the harbor entrance was
determined to be from 1600N azimuth.

5.3 The diffraction analysis was performed in accordance with procedures,
techniques, and diagrams described in the CERC Shore Protection Manual.

5.4 Lines of equal diffraction coefficient are plotted and labeled on
Figures XB-2 and XB-3. Wave height at any point within the harbor channel

and basin is determined by multiplying the diffraction coefficient by the
incident wave height. Direct comparison of wave heights in the existing
harbor and the improved harbor can be made on the Figures.

6. BREAKWATER DESIGN AND STABILITY ANALYSIS.

6.1 Breakwater design is based on depth-controlled wave breaking criteria,
assuming that the structure will be subjected to the maximum breaking wave
condition at some time in the life of the project. Also considered is the
fact that the maximum breaking wave rarely occurs at the project location,
since the area is well protected from most directions.

6.2 Stability analysis for the armor protection was performed in accordance
With procedures, techniques, and diagrams described in the CERC Shore
Protection Manual.

6.3  Armor unit weight at critical locations along the breakwater extension
was determined by a trail-and-error process to find the largest wave which
could break on that section of the structure. The stability coefficient was
varied within acceptable limits to arrive at a final choice of armor unit
size for the section being analyzed. Underlayer stone weights are designed
to be about W/5, where W is the weight of an individual dolos armor unit, or

W/10 where stone armor units of weight W are utilized. Core or bedding layer
stones are about W/15 or W/20, depending on underlayer size and structure

characteristics.

6.4 = Table XB-2 identifies critical locations and shows the various design
parameters and the resulting armor unit weights for each location. Specific
weight of concrete is assumed to be 147 lbs/cu ft. The dolos armor unit
utilized in all three alternate plans is shown in Figure XB-4. Specific
weight of armor stone is assumed to be 165 lbs/cu ft, based on a bulk,
saturated, surface-dry specific gravity of 2.65.
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6.5 Crest elevation of the south breakwater extension was designed below
the “non-overtopping" requirement because of the infrequency of occurrence of
high wave conditions at Maalaea. Existing wave data does not permit a useful
evaluation of wave height exceedance probability for Maalaea Harbor, but the
area is well known by harbor users and by personnel of the State Harbors
Division. Testimony indicates that the overtopping occurrences of a
breakwater crest at elevation +13.0 feet (MLLW) will be few. This elevation
will provide adequate entrance channel protection under all but the most
extreme sea conditions.

6.6 Flume tests of three alternate main breakwater cross section designs
were conducted by the Waterways Experiment Station in Vicksburg, Mississippi.

Tests were conducted at an undistorted linear scale of 1:27.5, model to
prototype, in a 5-foot-wide, 250-foot-long flume. Test Section 1 is shown on
Plate E-1 in the main report as Section A-A'. Test Section 2 was similar to
Test Section 1 except the harbor-side armor was 7- to 10-ton stone instead of
6-ton dolos. Test Section 3 was similar to Test Section 2 except the
structure side slopes were steepened to 1.5H:1V. Tests were conducted for
wave periods of 12, 14, and 16 seconds at the design water level of +4.0 feet
above mean lower low water (MLLW) and at -1.0 feet MLLW to investigate -
stability during the most severe overtopping conditions and during the worst
toe stability conditions, respectively. Additional tests were conducted for
Test Sections 2 and 3 at water levels of +6.0 feet MLLW and +8.0 feet MLLW in
an attempt to determine a "factor of safety" value.

6.7 Results of the flume testing indicate that all three test sections are
stable when subjected to the most severe gravity wave conditions expected to

occur at the project site during the life of the project. Some intermittent, -

minor rocking of the seaside armor units (6-ton dolos) was observed on all
the test sections during some phases of the testing; however, this is
considered to be permissible. During "factor of safety" testing, no
catastrophic failure occurred, but an increased level of armor unit movement
was observed with each increase in water level. Noticeably higher wave
transmission was observed, but not measured, for Test Section 3 than for Test
Sections 1 and 2, due to the reduced cross sectional area of Test Section 3.

6.8 Since all test sections were structurally stable, selection of a cross
section design for prototype construction becomes a matter of engineering
Judgment and economic consideration. It appears that 6-ton dolos armor units
should be used on the seaside of the main breakwater at either the 2H:1V or
the 1.5H:1V slope, the 1.5H:1V being less expensive. The choice of armor
unit on the harborside should be specified as a contractor's option, the
stone being less expensive if it can be readily obtained in sufficient
quantity. The harborside slope should be 2H:1V to minimize wave transmission
if the seaside slope is specified at 1.5H:1V.

6.9 East breakwater modification includes removal of about 80 feet of the

head of the existing structure. The rebuilt head would utilize armor stone
from the removed portion. Two layers of stone larger than 3 tons are
required at a slope of 1.5 horizontal to 1 vertical, assuming maximum
breaking wave conditions.
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6.10 Also included in east breakwater modification is the addition of a
revetted mole on the interior site of the existing structure. The 500 to 800
pound armor stone was designed for a breaking 4-foot-high wave. The crest
elevation of the existing structure between Station 4+50 and Station 6+00 was
checked for overtopping and found to be subject to wave splash under some
conditions. Historically, the structure has been subject to occasional minor
overtopping during high wave conditions, However, no modification to the
east breakwater crest elevation has been provided because, construction of
the south breakwater extension is expected to reduce the frequency of these
minor overtopping occurrences at the east breakwater.

7. SUBSURFACE CONDITIONS. A subsurface investigation consisting of 7
borings was conducted at Maalaea Harbor in April-May 1980. Boring locations
are shown on Plate E-1 in Section E of this report. Boring logs are
presented on Figure XB-5 in this appendix. The three probings were attempted
within the existing harbor entrance channel, perpendicular to the channel
alignment at Boring 15, using a one-inch pipe and a 150 gpm water pump. No
penetration could be achieved at any of the three locations. Samples were
tested for gradation, Atterburg limits, specific gravity, and water content.
Test results are shown in Tabie XB-3.

7.1 Borings found that a lightly cemented coral limestone breccia crust,
about a foot thick, covers most of the bottom adjacent to the existing
harbor. Unconsolidated clastic marine sediments with coral sands, gravels,
cobbles and boulders underlie the surface crust. Clay, silt and sand from
terrigenous sources cover the floor of the existing harbor basin., In two
borings in the inner harbor, reddish-brown clay was encountered below the

coral limestone sediments.

7.2  FOUNDATIONS. No foundation problems are anticipated for any of the
proposed structures. However, the breakwater toe, along sections which would
be constructed on uncemented coral 1imestone sediments, particularly in the
area of the existing entrance channel, should be protected against scour by
extending suitable bedding material beneath and five feet beyond the armor
toe. MWhere the structure rests on the lightly cemented crust, special
bedding material is not required under the toe.

7.3 DREDGING. Conventional dredging equipment such as heavy duty backhoes,
clamshells, and hydraulic cutter heads should be able to remove the crust
layer and underlying coral rubble without blasting. However, isolated spot
blasting may be required to initiate excavation. Blasting will not be
permitted during the winter months when Humpback whales may be in the Maalaea
Bay area. Excavation slopes of 1 vertical to 3 horizontal are expected to be
stable. Bench width of 20 feet from the top of the excavated slope to the
toe of the protective structure should provide for sufficient structural
stability including an allowance for some additional slope flattening due to
scour.

8. SAND MOVEMENT AND SHOALING. Underwater reconnaissance of the harbor
area indicates that relatively small quantities of sand are present on the
surface of the limestone reef down to depths of about 15 feet, where more
sand is present. Based on shoaling rates within the mouth of the existing
harbor, developed from information from the State Harbors Division, and
estimates of maintenance dredging requirements for the authorized plan, a
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revised estimate for the plans shown in this report was developed. -~
Maintenance dredging requirements for the plans.in this report are higher a
than the authorized plan requirements because the structure extends into

deeper water and will tend to interce?t littoral drift. The resulting

shoaling is expected to occur primari Y in the entrance channel in the lee of

the breakwater extension. Shoaling within the harbor basin is ‘expected to

continue at about its present rate due to continuing deposition of

terrigenous sediments which arrive via the four storm drains which enter the

basin. Periodic maintenance dredging of the areas adjacent to each of the

drains will be the major requirement within the basin. It is estimated that

about 1,000 cubic yards every 10 years will be added to the existing

non-federal dredging requirement, due to the.creation of the new berthing

area adjacent to the existing east breakwater. Federal derdging is estimated

to be about 8,000 .cubic yards every 10 years. : - S

9.  BASIN CIRCULATION. Circulation within the existing harbor basin is,
adequate and-is not- expected to change significantly as . a result of the
proposed improvements. : :

10.  CONSTRUCTION MATERIALS. Construction materials will consist of basalt
stone and concrete. These materials and their availability are as follows:

10.1 Stone construction material can be cbtained from two commerciai :
quarries on Maui, Bulk, saturated, surface-dry specific gravity ranges from ..
2.6 to 3.0. The two quarries are Concrete Industries (Puunene Quarry) and
Maui Concrete Aggregates (Waikapu Quarry). Rock outcrops exposed along _
Highway 30 between Maalaea and Lahaina, and fieldstone at various locations
on Maui are potential sources for stone. Piles of fieldstone resulting from
land clearing operations by sugar companies are located on hillsides between
Maalaea and Lahaina, north of Maalaea Bay in the vicinity of the 01d Puunene
Airport, and west-of Highway 30 between Maalaea and Wailuku. Arrangements
for obtaining stones from the above locations will be the responsibility of
the construction contractor. A nominal charge may be assessed by sugar
companies for rock removed from their fields. Sugar company representatives
have indicated that selective borrowing of individual rock pieces will not be
permitted (the entire stockpile must be removed) .

10.2. About 7,300 cubic yards of concrete will be required for construction
of dolos armor units and the rib cap-on the main breakwater, if dolos are
used on the harborside of the structure instead of stone. Compressive
strength of 5,000 psi (water-cement ratio of 0.40) will be required for
concrete. Type II cement will be specified due to seawater exposure .
conditions. Cement conforming to ASTM C-150, Type II is produced by the
manufacturers on Qahu island, Kaiser Cement and Gypsum Corp. and Hawaiian
Cement Corp. Concrete coarse aggregate (basalt) conforming to ASTM C-33 is
available at both Concrete Industries and Maui Concrete and Aggregate in
maximum nominal sizes of 3/4-inch, t-inch, and 2-1/2 inches. In addition,
1-1/2 inch maximum nominal size aggregate is available at Concrete Industries.

Bulk, saturated, surface-dry specific gravity averages about 2.70, and
absorption is about 3.2, for concrete aggregate obtained from Maui Concrete

and Aggregate. Aggregate obtained from Concrete .Industries would have an
average bulk, saturated, surface-dry specific grdvity of 2.80 and absorption
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of about 2.8. Concrete aggregates produced by these two suppliers have been
used satisfactorily on various Corps of Engineers flood control and break-

water rehabilitation projects on the island of Maui.

11.  CONSTRUCTION COST ESTIMATE. The detailed construction cost estimate
presented in this paragraph supplements the estimate for the selected plan
shown in Table E-2 in Section E of the main report. Prices are at a January
1980 level. An escalation factor has been applied to account for inflation
during the construction period. Contractor mobilization and demobilization
has been shown as a separate item. Dredging estimates assume that blasting
will be required for 25 percent of the work although subsurface borings now
indicate that blasting may not be necessary. ODredging estimates also include
the cost of hauling excess dredged material to a land disposal site assumed
to be within a 5 mile radius of the project site. Estimates for the main
breakwater armor assume that concrete dolos will be used exclusively. Model
tests have confirmed that stone may safely be used on the harborside of the
main breakwater at a substantially lower cost. The option to use stone would
be Teft to the contractor. Table XB-4 presents the detailed construction
cost estimate.

B-9



— b e VK gy T

P

DETALLEDR CONSTRUCTION COST ESTIMATE

TABLE XRBR-4,
ITEM DESCRIPTION QUANTITY UNIT
CORPS OF ENGINEERS WORK
Mobilization & Demobilization 1 Job
Channel & Basin Excavation
Dredging 29,300 Cubic Yards
Compacting Fill 21,500 Cubic Yards
Hauling Excess 7,800 Cubic Yards
Breakwaters & Revetments
6-Ton Concrete Dolos 2,110 Each
Concrete Rib Cap 850 Cubic Yards
7- to 10-Ton Stone 6,900 Tons
6- to 8-Ton Stone 2,180 Tons
1- to 2-Ton Stone 15,510 FTons
1000-2000 1bs Stone 2,600 Tons
100-500 1bs Stone 9,280 ‘Tons
200--400 1bs Stone 1,?50 Tons
50-150 1lbs Stone 1,440 Tons
Modify East Breakwater 1 Job

Inflation Escalation Estimate

Contingency (15

TOTAL CORPS OF ENGINEERS CONSTRUCTION COST

NON~FEDERAL WORK

Channel & Basin

percent)

Excavation

Dredging
Compacting Fil
Hauling Excess

Revetment
500-800 1bs St

1

one

50-100 1lbs Stone

Inflation Escalation Estimate

Contingency (15 percent)

15,000
11,500
3,500

2,680
1,380

TOTAL NON~FEDERAL CONSTRUCTION COST

TOTAL ESTIMATED CONSTRUCTION COST

Cubic Yards
Cubic Yards
Cubic Yards

Tons
Tons

UNIT COST ITEM COST
Lump Sum $ 117,400
$ 14.70  $ 430,700
2.00 43,000
2.00 15,600 § 489,300
$640.00 $1,350,400
4%0.00 416,500
25.20 173,500
25.20 54,900
23.60 366,000
19.90 51,700
21.20 196,700
21.20 41,300
18.10 26,100
Lump Sum 76,800 $2,754,300
Lump Sum § 202,000
Lump Sum § 534,000 $ 736,000
$4,097,000
§ 7.10 $ 106,500
2.00 23,000 '
2.00 ____ 7,000 § 136,500
$ 19.90 $ 53,500
18.10 ___ 25,000 $ 78,500
Lump Sum $ 13,000
Lump Sum $_ 34,000 $ 47,000
$ 262,000

$4, 359,000
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APPENDIX C
RECREATIONAL AND NATURAL RESOURCES

1. RECREATIONAL RESOURCES.

1. Recreation problems and needs have been previously documented in the
County of Maui Open Space and Outdoor Recreation Planning Study, January 1974.
One of the major problems in recreational resource management pointed out in
the study is the increased demand for shoreline areas for large resort

developments and high Qensit{_residgntial development. Many of the most
popular beaches on Maui are lined with resort complexes and have minimal

public access. Popular fishing and surfing areas have been lost or access
denijed through development of shoreline areas.

1.2 The Maalaea Bay region is considered to have high potential for public
recreation. The coastline east of Maalaea comprises an almost continuous
white sand beach witn immediate public access. The ocean is generally calm
with no strong longshore currents, permitting swimming and safe entry into the
water. Nearshore waters are seasonally clear for snorkling and diving,
especially off Palalau where a rich, diverse coral reef area is located.
Shell collecting within the bay is considered excellent and is a widely
practiced recreational activity. Numerous surfing sites exist along the
coast. Surf is seasonal, being dependent upon the south swell. One of the
most notable of Maui‘s surf sites, commonly called the "Maalaea Pipeline” is
located just east of Maalaea Boat Harbor. Another popular surf site, called
"Off-the-Wall" is located off the harbor's south breakwater. Maalaea Harbor
provides mooring facilities for commercial and recreational fishing and
?IeaSUfe craft. Recreational fishing at Maalaea Harbor consists of pole and
ine fishing from the breakwater. In addition, spear and torch fishing are
done near the breakwaters. Within the harbor, Nehu are occasionally caught
for bait. Fish and shell fish taken by local fishermen from this area include
manini, papio, oama, o'io, mullet, aholehole, weke, lobster, octopus and
grapid crabs.

1.3 SCENIC AND WILD RIVERS: None are present in the Maalaea area.
1.4 NATIONAL TRAILS: None are present in the Maalaeaz area.

1.5  NATIONAL SHORELINE, PARKS OR BEACHES: None are present in the Maalaea
area.

2. NATURAL RESOURCES.

2.1  TERRESTRIAL RESQURCES. A survey of the major terrestrial vegetation and
the fauna utilizing the mabitat adjacent to the existing small boat harbor was
performed by U.S. Fish and Wildlife personnel. The survey area has been
altered by harbor and ancillary road development and the introduction of
exotic vegetation. Kiawe (Prosopis pallida), and bristly foxtail (Setaria
verticillata), both exotic introductions, are among the dominant plants
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resent along the shoreline. Coconut Cocos nucifera) and ironwood Casuarina
gguis£t1f011g) have been planted a1ong(tnﬁ“snutn‘brea%water. The gréunﬁ*cuver a

in this area consists principally of Sesuvium portulacastrum and Scaevola
taccada. According to local boaters, Targe kiawe (50'+) found along the
western portion of the harbor area act as windbreaks reducing, to a slignht
degree, navigational difficulties in high winds.

2.2 Although Ma'o (Gossypium tomentosum Nutt.), an endemic wild cotton
proposed for Federal endangered species status, was not sighted in this area,
1t has been reported for the general project vicinity.

2.3 Biologists observed two species of exotic passerine birds in the
proposed project area, the common mynah {Acridotheres tristis) and house
sparrow (Passer domesticus). Although some gamebirds Tncluding the
ring-necked pheasant (Phasianus colchicus torguatus}), grey francolin
(Francolinus pondicerianus} and Tace-necked and barred doves (Streptopelia
GeopeTia striata, respectively) occasionally may be found inland of the
proposed ?roject area, this vicinity is not high quality habitat for these
species (10). o endangered forest birds are found in the proposed project
area. NO'Waterbirds,'inc?udfng endangered species, were sighted by Service
biologists. Condominium construction in the area adjoining the harbor may
prevent its .limited beach from being used by such common migratory species as
the wandering tattler (Heteroscelus brevipes) and golden plover (Pluvialis
dominica fulva). '

2.4 Terrestrial mammals found in the vicinity are 1imited to exotic
introductions. They include the domestic cat (Felis domesticus) and dog
(Canis familiaris), house mouse (Mus musculus domesticus), roof or black rat
(Rattus rattus), brown rat (Rattus norvegicus), Hawaiian rat (Rattus exulans
hawaiiensis), and mongoose (Herpestes auropunctatus) (10). Introduced
reptiles are also found in the project vicinity. Wnile only representatives
of the family Scincidae were observed during the Services field '
reconnaissance, members of the Gekkonidae and Iquanidae probably are also
present (10). ‘ »

2.5 MARINE RESOURCES. During a survey conducted by Corps personnel in April
1979, observations were made of the marine biota within the nearshore waters

of the study area and are summarized in the Tollowing paragraphs. A species
lists of observed marine organisms is provided in Table XC-1.

2.6 In the area directly offshore from the existing south breakwater,

extending approximately 150 to 200 feet seaward, the bottom grades from smooth

rounded rocks and cobbles adjacent to the breakwater, to a flat limestone reef

with scattered patches of coral rubble. Water depth in this area is 2 to 4

feet. Wave energy here is high, probably limiting the establishment of corals

other than flat encrusting forms (Montipora, Porites, Leptastrea). Marine

algae, both encrusting coralline and frondose forms cover the submerged

boulders of the revetment and persist for some distance seaward of the

revetment.  Dominant invertebrate forms observed in this zone were the

urchings, haukiuki (Colobocentotus atrata) on the wave washed bouiders and

short-spined urchin (Tripneustes gratilla) which occurred abundantly

throughout the zone. ~Other echinojds were also present but in fewer numbers. ‘
Fishes were essentially limited to the protective interstices of the o 4
breakwater. Topographic relief providing shelter and habitat for reef fishes -
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was lacking elsewhere in this zone. Manini, aholehole, maomao, kupipi and
upapala were most abundant fish species. Aholehole (Kunlia) were remarkably
abundant in the recesses at the tip of the east breakwater. Kumu and aweoweo
also occurred in fair numbers here.

2.7 Beyond this inshore, high-energy zone extending from approximately 200
feet to 600 feet seaward of the south breakwater, in water depths from -4 to
about -12 feet, the bottom consists of limestone reef with scattered patches
of mixed sand and rubble usually occurring in depressions. The bottom relief
is relatively flat with occasional shallow depressions, some of these fairly
large in extend. A few small overhangs and ledges were observed in the zone.
Corals through the area were relatively abundant comprising roughly 5-10% of
the total bottom cover. Pocillopora meandrina and P. damicornis were the
dominant coral species. Montipora, Porites and Pavona were also present.
Again, sea urchins were the most abundant invertebrate forms observed.
Echinometra mathaei, Echinothrix diadema, Tripneustes gratilla and

Heterocentrotus mammillatus were the dominant echinoids, in that order. A few

S€a cucumbers were observed. Fishes were generally absent in this zone except
in the proximity of the few ledges and overhangs where populations were '
concentrated. Manini (Acanthurus triostequs) and other surgeon fishes,
several varieties of goat fish, damse] fish and cardinal fish were the most
abundant fish species. .

2.8 The existing harbor entrance channel extends from the breakwater seaward
(south) approximately 500 feet and laterally approximately 150-200 feet. The
channel appears to be a natural feature, becoming gradually deeper than
adjacent areas. No abrupt side slopes or other evidence of previous dredging
were observed. The bottom here is relatively flat. It appears to be composed
of the same hard limestone reef materials as adjacent areas. Much of the
bottom is covered with a tnin veneer of calcareous sand and some rubbie.

Local boaters stated that sand deposition i the channel increases during
certain seasons. Biologically, this area is depauperate. No live corals were
observed. Lack of live corals can probably be attributed to the periodic
infilling of sand which would have a smothering effect and to abrasion during
periods of heavy surf. Benthic invertebrates were not observed in the
channel. No fishes were observed except near the harbor mouth where a school
of goatfish (Mulloidichtys samoensis) were seen foraging on the sand bottom.

2.9 A narrow band about 100 feet wide parallel to and just seaward of the
breaker zone (during usual light surf periods) occurs to the east of the east
breakwater. The bottom appears well scoured by surf, The depth is shallow
averaging about -3 feet. The bottom is basically flat, but instead of a
smooth pavement that might be expected, the limestone reef is honeycombed with
shallow (1-3 inch) channels creating a reticulated effect. This is the result
of the burrowing sea urchin (Echinometra mathaei) which occurred here in
exceedingly dense numbers (USFWS observed 62/m¢). Other macro-invertebrates
were not observed and fish fauna was sparse in this zone.
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2.10 Beyond this. area, commencing in 5-6 feet of water and extending south
(seaward),.gradually sloping to a depth of -15 feet, is another distinct ~
zone. On the west it is bounded by the entrance channel. 1Its extent in the
easterly direction was not determined during this recon. The greatest
variation in bottom relief occurs within the zone. Extensive ledge systems,
depressions, raised knobs and large Porites coral heads contribute to the more
interesting visual aspects of this area. In terms of biological resources
(abundance and diversity) tnis is the richest and decidedly the most valuable
area adjacent to the harbor. Live corals are well developed and ubiquitous,
comprising approximately 20% of the total bottom cover. Porites lobata and
Pociliopora meandrina are the most abundant varieties but at least six other

species are common and several others including some large colonies of .
Pocillopora. eydouxi are present in the area, other common macro-invertebrates

include several.varieties of sea urchins and sea cucumbers. Fish populations
are well developed and diverse. Surgeon fish (Acanthuridae) are the most -
abundant family. Large schools of palani (A. dussumieri), pualu (A.
uttatus}, manini (A. triostegus) and others, including parrot fish and goat
1sh range throughout this zone. In the ledges and depressions more cryptic
varieties are prevalent, These include mempachi, aweoweo, buttterfly fish,
morey eels, spiny puffers, etc. Although crustaceans and gastropods were
rarely encountered during the recon due to their general diurnal inactivity
and preference for concealment, these organisms are most likely well
represented in this Zone and throughout the survey areas.

2.1 'Qﬁ]}“Very'purspry.ODserVations“were made in the offshore area where the
bottom gradually slopes. to depths of -15 feet and greater. The substrate here
is limestone reef much of which is covered with sand. The sand deposits did
not appear: to. be.very deep.but were fairly extensive areally. The bottom is
relatively flat, lacking ledges and crevasses providing cover and habitat for
fish and crustaceans. . Live corals occur in this zone but the biota observed
was not as abundant.as. in some,of the other more shallow reef areas.

. TABLE XC-1. SPECIES LIST
1. Corals: =
Order Scleractinia
" Leptastrea purpurea
Montipora, verrilli .

. M. verrucosa -

.. Pavona.duerdeni . .. .
Pocillopora damicornis
P..eydouxy . R
P. ligulata
P. meandrina
Porites compressa
P. labata

P. {synaraea) jrregularis
sammacrora (Stephanaria) stellata
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TABLE XC-1. SPECIES LIST {Cont)

Order Zanthinaria

- gy e

Palythoa tuberculosa

2. Other Macro-Invertebrates
Phylum Echinodermata

Colobocentrotus atrate
Echinometra mathaei

i ' Echinometra oblonga
Echinothix diadema
Heterocentrotus mammillatus
Tripneustes gratilla '

Class Holothuroidea

Holothuria atra
Stichops sp.

Class Gastropoda

Cyprea caputserpentis
C. maculifera

€. Jsabella
Tittorina pintado
Morula granulata
Nerita picea

3, Fishes

Acanthurus triostegus
A. quttatus
ussumieri

AL
A. nigroris
A.

nigroris
mata
A. xanthopterus
Naso brevirostris
N. lituratus

Balistidae

Rhinecanthus rectangulatus
Cathigasteridae

Canthigaster jactator
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TABLE XC-1. SPECIES LIST (Cont)

Chaetodontidae
Chaetodon auriga
C. lunula
C. miTiaris

Cirrhitidae

Cirrhitus alternatus
Paracirrhites forsteri

Diodontidae

Diodon hysterix

Kuhliidae

Kuhlia sandvicensis

Labridae

Halichoeres ornatissumis
Stethojulis balteata
Thatassoma duperryi

Mullidae

Mulloidichthys aurifiauma
M. samoensis

Parupeneus poyphereus

P. bifasciatus

V. muTtifasciatus

Monocathidae

Pervagor spilosoma

Muraenidae

Gymnothorax flavimarginatus

Pomacentridae

Abudefduf abdominalis

A. sordidus
DascylTus albisella
Lhromis ovalis

Pomacentrus jenakensi

C-6

. —— 2 & -



— o ———

——— - ——

TABLE XC-1. SPECIES LIST {Cont)

Priancanthidae

Priacanthus cruentatus

Synodontidae

Saurida gracilis

Tetraodontidae

Arathron hispidus

2.12 COASTAL WATER QUALITY.

2.13 The existing State Water Quality classification {Chapter 37A) for the
coastal waters of Maalaea is Class A. Under the recently adopted revisions to
the standards these waters are classified as seasonal wet and dry open coastal
waters. Existing water quality data for Maalaea Bay consists of nutrient and
turbidity measurements (Cattell and Miller, 1972). "During the 1972 survey the
eastern side of the bay was characterized by high turbidity; water clarity was
much greater in the western part of the bay. Ammonia and pnrosphate
concentration throughout the bay were relatively stable. Nitrate values were
highly variable indicating groundwater seepage into the marine environment.
Water within Maalaea Harbor is moderately turbid due to accumulated fine
sediments from terrestrial sources that are resuspended by wind and harbor
boat traffic.

2.14 ENDANGERED SPECIES.

. 2.15 The endangered Humpback whale, Megaptera novaengliae, is present in
Maalaea Bay in the proximity of the Maaiaea Hd?ﬁﬁ?‘ﬁ?gjétt area during

approximately 6 months of the year from December through May. Maalaea Bay has
been identified as one of four major whale breeding, calfing and nursing areas
in Hawaii. A proposal to include Maalaea Bay as apart of a federal marine
sanctuary under the Marine Protection Research and Sanctuaries Act of 1972 has
been submitted to the Office of Coastal Zone Mandgement for consideration. As
yet, no formal action has been taken on this proposal, Maalaea Bay, from
Hekili Point to Puuoiai, is at present designated by Maui County as a Humpback
whale sanctuary. Regulations under the Endangered Species Act of 1973 and
Marine Mammal Protection Act of 1972 prohibiting harassment of the Humpback
whale are being enforced by National Marine Fisheries Service personne] at
Maalaea. The Hawaiian Humpback whale population was recently estimated at
approximately 290 whales (Shallenberger, E.W., 1977 “Humpback Whales in
Hawaii, Population and Distribution")., The north Pacific population of
Humpbacks is estimated at 850 whales {(Rice, D., 1977, “The Humpback Whale in
the North Pacific: Distribution, Exploration and Numbers"), Shalienberger
(1977) estimated the number of humpback whales in the Maui-Molokai-Lanai-
Kahoolawe assembly area (about 700 square miles) at 90-100 whales. Maalaea
Bay represents a small portion of this area.
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TASLE A-1 !
Liat of marine algae found in the Maalaes Harbor vicinicy, Maalaea, Haui, Hawalt,

PHYLUM Occurrence and Abundancew
Genustspecies Transects Zones A\
T 2 2 1 2 3 & % 6 1 @
CHLOROPHYTA .
Ulva fasciata - A = = e = A = e e =
U, lactuca - A = - = « A 0 e = =
U. reticulata - A - - = = A 0 = - =
RHODOPHYTA
Corallina sp. - - - - A A 0 € = a =
Cracilaria coronop{foliank - - - = € . 2 e a &
Gracilaris sp,w* - - - - e = A A e w o
Grateloupis hauaiianawk . - = . = ® = = e & e =
Pterccladia sp.wx - = - = A = 0 C € A =
unidentified coralline alga A A A = A A A A A C ¢

*Abundance 1s indicated for each zone and transect surveyed using the following
symbola: O = occasional; C = coomon; and A= abundant,

¥ XOaOEddv

#kSpecies found on breakwater only.

TABLE A-2
Substrate compositlon within Haalaea Hay in thas
vicinity of Haalaea Hatbor, Manlaea, Maui, Hawaiil

Subatrate Type Percent (%) Aresl Coverage
Transects Zonea
Live Corala 1203 1 2 3 4 5 6 7 8
Order Scleractinia (atony corals) . .
Honﬂgou vercilli - = 1 = = = « = '2 3 3 l
Focillopora damicornis . 1 - 1 = 1 1 -« 1 1 1 13
P. meandrina - = 3 = 1 3 < 4 5 2 2
Porites compressa - = = - = = =« 1 2 5 3
E. (Synaraes) convexax - - - e T U
P, lobata - - 2 - 3 & 1.5 8 5 13
Order Zoanthinaria {(soft corals)
Palythoa tubsrculoss 1 - - - 1 - 1 1 - 1 1
Zoanthus sp, : - = - = 1 & = e a2 o a
Platform raef #% 94 10 93 - 3 % - 9 10 83 84 ‘:
Coral rubble #+ 4 85 - -5 - 78 - - - . '
Sand - 5 = « = 2 20 -« « - 3 é
Dredged teef - . = 10 = - - - 4 . . =
«
*Only one specimen (colony) found. W

JekAbout 907 of subatrate covered with crustose coralline algae,
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APPENDIX E
SOCIAL AND CULTURAL RESOURCES

1. Introduction.

a. Part [ of the social and cultural resources appendix summarizes
pertinent socioeconomic profile data on the study area and assesses the social
well-peing components ‘'of the three alternative plans. The social-well being
component analysis derives from the Water Resources Council's "Principles and

Standards for Planning Water and Related Land Resources" (P&S), 38 Federal
Register 24778-24869, 10 September 1973. The social well-being components

required by P&S consist of (1) Real Income Distribution; {2) Life, Health, and
Safety; (3) Educational, Cultural, and Recreational Opportunities and Other
Community Services; and (4) Emergency Preparedness. The U.S. Army Corps of
Engineers have added two additional components--Community Conhesion and Other

Population Characteristics. Part I includes a separate "List of References."

b. Part II of Appendix £ summarizes the findings of the Corps in
identifying prenhistoric sites, nistoric structures, or other cultural:
resources in the study area and assessing the effects of the alternatives on
the sites or resources. Identification of historic sites is required by the
Reservoir Salvage Act of 1960 as amended and Executive Order 11593 (1971).
The Federal agency must evaluate the significance of the sites in order to
determine possible eligibility for the National Register of Historic Places.
If any sites in the project area were determined eligible for or already
listed on the National Register, they would be protected by Federal law and
regulation to the extent that the Federal agency must consult with the State
Historic Preservation Officer and the U. S. Advisory Council on Historic
Preservation to determine the effect of the Federal project and to identify
measures to either avoid or mitigate for any adverse effects.

PART I

2. The social well-being appendix identifies the social and economic
characteristics of Maui Island and the Maalaea region, and evaluates the
alternatives in relation to the social well-being components pertinent to the

probiem and region. Attendance at the first public meeting and subsequent
workshops held in conjunction with the small boat harbor project study

indicates that existing or potential users of tne harbor or tne adjacent

surfing sites come from virtually every community on Maui Island, except for
Hana. Furthermore, the level of past and anticipated use of the harbor
facilities is related to the overall growth of the island's economy. Although
harbor users are distributed island wide, there would be direct and indirect
consequences of harbor improvements which would be most felt in the immediate

community of Maalaea.
3. Social and Profile of Maui Island

a. Population information contained in Economic Base Study Maui Island
1980-2035 by Environmental Capital Managers, Inc., 1978, provides an overall




view of the characteristics of the population of Maui island as of 1975

(Ref. 17). In general, the resident population was evenly divided between
males and females, at 50 percent each. The average age was 33; 50.2 percent
of the population were under 29 years of age and 49.8 percent were over 30.
Residents of school age represented 34.5 percent of the population while those
60 and over accounted for 14.7 percent. The primary work force, those over 20
and under 60, were 50.8 percent of the population,

b. Residents of Japanese extraction made up the largest segment of
Maui's population with 27 percent of the total. Caucasians made up the second
largest group with 23.5 percent, followed by Hawaiians and part-Hawaiians at
19.8 percent. With Filipinos at 12.3 percent of the population, these ethnic
groups accounted for 82.6 percent of the total population. The remainder
included Chinese, blacks, Koreans, Puerto Ricans, Samoans and mixtures. About
62 percent of the Japanese lived in Kahului-Wailuku and accounted for 40
percent of the area's population. Most of the Caucasians, 83 percent lived in
either the Lahaina-Kapalua or Kihei-Kula areas and made up 35 percent of those
populations. Since 1970, the proportion of Caucasians in these areas in
relation to total number of Caucasians has risen from only 28 percent. The
Hawaiians and part-Hawaiians were evenly distributed throughout the island.
The single largest segment, 46 percent lived in the northeast sector of the
island, in the Makawao to Hana area.

The majority of Maui's residents, 66.7 percent had a high school
education or less. Some 28 percent did not go beyond the eighth grade.
About 9 percent had a college degree or had done post-graduate work. And 2.6
percent had completed business or trade schools. Table 1 shows the
characteristics of Maui island's population as of 1975.
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Table 1 Population Characteristics, Maui Island, 1975

Sex Male
Female

Age 0-9

e 10-10
20-29
30-39
40-49
50-59
60-69
Over 69

Ethnicity
apanese
- Caucasian
Hawaiian & Part
Hawaiian’
Filipino
Mixed
Portugese
Black
Chinese
Other
Korean _
‘Puerto Rican
" Samoan )

Education
No Schooling

Grades 1-8
Grades 9-11

High School Graduate 11,757

Some College
Bachelor's Degree
Some Graduate Work
Graduate Degree

Business/Trade School 1,238

Under 6’Years'01q

Total Number 1/ Percent 2/
23,800 50%
23,800 50
47,600 100%
7,140 15.0%
9,282 19.5
7473 15.7
5,522 11.6
5,141 10.8
6,045 12.7
4,332 9.1
2.665. 5.6
I7500 TOT0%
12,852 27.0
11,186 23.5
9,425 19.8
5,855 12.3
4,284 9.0
2,380 5.0
571 1.2
381 0.8
333 0.7
143 0.3
143 0.3
- 47 0.1
47,500 180.0%
4,522 9.5%
714 1.5
12,700 25.7
6,521 13.7
24.7
5,807 12.2
2,999 6.3
476 1.0
857 1.8
2,6
: 100.0%

1/ Environment Capital Managers, Inc., based upon most recent 1975 popu-

lation estimates for Maui

Island.

2/ Obtained for Maui Island from: Survey and Marketing Services, Inc.,0EQ

1975 Census Update Survey

~ Maui County, Honolulu, Hawaii, February 1976.

Source: Environment Capital Manager, Inc.,

Economic Base Study, Maui Island
1980-2035. Prepared for U.S. Army Engineer Division, Pacific Ocean,
1978.



4, Economic Profile of Maui Island

a. The economy of Maui island has been in a state of flux over the past
25 years. In 1953, Mauij was strictly a one-industry community: agriculture
in the form of sugar, pineapple, cattle and diversified truck crops. With
14,852 persons employed, about 47 percent worked on three sugar and six
pineapple plantations in the County. Maui island had a population 37,966, and
there were 15,065 registered motor vehicles. The remainder of the business
community on the island supported the agricultural industry and resident
population. There were 18 construction companies; 13 hotels; 26 small
restaurants; 45 doctors, lawyers and dentists; one architect; 149 "mom 'n pop"
retail stores (Kahului Shopping Center was started in 1951); and 7,400
telephones. With 1ittle expansion in the basic agricultural sector, the
growth in the service industries was non-existent. As a result, the majority
of young people were forced to leave the island in search of employment
elsewhere, either in Honolulu or on the U. S. mainland. Between 1940 and
1960, Maui experienced net out-migration of 11,200, over 23 percent of the

1940 population. -

b. Prior to 1954, the 13 small hotels on the island catered primarily to
commercial travelers. In the winter of 1954, three individuals opened the
first real tourist-oriented hotel, the 103-room Maui Palms. Tourism has now
become the dominant industry on Maui island. 1In 1964, the Sheraton and Royal
Lahaina hotels opened as the initial phase of the State's first master planned
resort destination area; Kaanapali. Just prior to their opening, in 1962,
Maui island had a total of 61,320 visitors. During 1977, Maui was visited by
more than 1.2 million tourists who stayed in 7,898 visitor-plant units (hotel
rooms and condominium-hotel units).

c. The visitor industry has changed the employment distribution and
affected population growth on the island. In 1952, 7,015 of the 14,852 jobs
in the County, or 49 percent were in sugar and pinapple cultivation and
processing. The total number of jobs had increased 87 percent to 27,700 by
the end of 1977; but, of this, only 2,550, 9 percent were in sugar and
pineapple. 1In 1952, 53 percent of the job count was required to support the
agricultural industry and population in community service, or about 7,837.
Using the same ratio of 53 percent to 47 percent and with only 2,550 jobs in
sugar and pineapple, the work force of community support may have been reduced
to 2,875. The calculated direct and support jobs in pineapple and sugar,
5,425, when subtracted from the current job count of 27,700, indicates that
22,275 jobs may have been created both directly and indirectly by the visitor

industry.

d. The effects of the growth of tourism are evident in other Maui

characteristics. Resident population increased by 45 percent during the
period 1953 to 1975, up from 37,966 to 55,000 (Ref. 17). By July 1978, the
resident population had risen to about 52,800 {(Ref. 3). The percent of
residents of Maui Island born out of the State increased from 20.2 percent in
1970 to 31.6 percent in 1975. The effect of tourism is seen even clearer in
the districts of Lahaina (including Kaanapali and Honolua) and Kula-Kihei
where most new hotels and visitor-oriented condominiums have been built. From
1970 to 1975, resident populaltion of these district increased from 5,524 to
9,278 in the Lahaina area and from 3,760 to 9,347 in Kula-Kihei (Refs. 8 and
4). Over the longer 1953-1975 period, the growth of the number of vehicles
for transient use and number of vehicles per famjly is reflected in the
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ownership level of 1.3 residents per vehicle in 197% compared with 2.5
residents per vehicle in 1953 (Ref. 17). Likewise, the prime commercial tax
base has risen from $39.9 million in 1953 to $356 million in 1975, a growth of
792 percent. During the same time period, gross propert{ valuat1ons have
increased almost 14 times from $26.3 million to $694 million.

e. As stated earlier, the export crops of sugar and pinapple have been
decreasing in importance while the visitor industry has been expanding. Total
state pineapple acres in crops has fallen from 75,000 in 1960 to 48,000 in
1976. Currently about 11,000 acres are in p1neapple production on Mau i
island; there has been a Joss of about 1,000 acres since 1972. Total Maui
County pineapple employment has also been decreasing, with a loss of 450 jobs
during the period 1972 through 1977 (Ref. 17). Both sugar production and
acres in crops .have increased sligntly on Maui since 1960. With 42,300 acres
in crop and a harvest of 20,500 acres in 1960, 1.8 million tons of cane for
sugar were harvested. The production figures had increased slightly by the
end of 1976, witn 46,900 acres in crop, 22,200 acres harvested and 2.0 million
tons of cane for sugar harvested. However, employment in sugar processing has
been decreasing. Maui island sugar emp]oyment has fallen from 4,414 in 1953
to 2,103 in 1975, a decrease iof 52 percent.

5. Current Personal Income and Labor Force Characteristics

a. Of the four counties in the State, the City and County of Honolulu
has the highest personal and per capita iincome levels. However, Maui County
has the fastest growing personal and per capita income tevels, according to
the 1978 Economic Base Study (Ref 17). Total personal income increased 121
percent between 19/0 and 19/5 in Maui compared with only a 59 percent increase
in Honolulu. Table 2 show these increases for Maui Island between 1972 and
1976, Maui's remarkable growth in income levels is a direct result of the
growth of the visitor industry. .The trade and service sectors of the economy,
which largely comprise the tourist industry, have been shown in an
inter-industry study of the Maui County economy to have the highest industrial
multipliers. This means that these sectors generate comparatively greater
economic impact in terms of sales, employment and income than agr1cu1tura1
industries {including, for satistical purpose, fishing).




TABLE 2

PERSONAL AND PER CAPITA INCOME
' MAUI ISLAND -
1972-1976

(CURRENT DOLLARS)

Maui County Maui Island
Personal Maui Island Personal Maui Island
Income ' Percent Income Per Capita
($Miltions) l/ Share 2/ {$Millions) Income
1972 $ 208.7 90% $ 187.8 ¥ 4,348
1973 . 240.8 91 219.1 4,872
1974 - 286.4 ' 90 257 .8 5,793
1975 C 3317 89 295.,2 : 6,228
1976 ~379.3 88 : 333.8 6,597

1/ State 'of Hawaii, Department of Planning and Economic Development; The

State of Hawaii Data Book 1979, Honolulu, Hawaii, November 1979 (Ref.10).

2/ Based upon Maui island's share of county wages. The wage share is based
upon county average annual earnings per industry and the number of jobs per
1ndu§§ry by island. Sources of wages and job information:

7 ‘State of Hawaii, Department of Labor and Industrial Relations,
... Employment and Payrolls in Hawaii 1972-1976, Honolulu, Hawaii,
19/ 3-1977, C - : '

~State of Hawaii, Department of Labor and Industrial Relations,
Labor' Force Data Book, Honolulu, Hawaii, March 1978.

b. 'Employment and civilian labor force levels have also increased
remarkably. ‘Between 1970 and 1975, the island labor force increased by 44.4
percent (Refs. 8 and17). " Table 3 shows these increases for Maui Island
between 1972 and 1978, - '



TABLE 3

LABOR FORCE, EMPLOYMENT AND WAGES
MAUI ISLAND

1972-1978
Total
Labor Wages 1/ Unemployment
. Force Employment {§Mi1lions) Percent
1972 . .19,400 17,600 111.4 9.3%
1973 20,400 18,650 125.9 8.7
1974 21,300 19,400 148.4 8.8
1975 23,250 21,150 179.9 8.9
1976 .24,800 22,350 197.9 9.9
1977 26,150 24,300 225.0 7.0
1978 . 26,150 24,350 6.9

1/ Estimate by Environment Capital Managers, Inc. (Ref. 17)

Original Source: State of Hawaii, Department of Labor and Industrial Rela-
' lations, Labor Force Data Book, Honolulu, Hawaii, March 1978,
as revised {Ref. 6).

6. Tﬁe'Cdmmunity of Maalaea

a. Community Characteristics. Maalaea is a small shoreline community,
which because of its protected bay and accessibility has been a fishing
village for decades. According to the "Civic Development Plan for Kihei"
prepared in 1970, "“it is an ideal commercial fishing base," due to its
proximity to Honoapiilani Highway, the main vehicular artery that links
Lahaina to Wailuku-Kahului and to the Kihei-Kula area (Ref. 12). In the early
1970's all that marked the village were a few residence, a small market, a gas
pump, the small boat harbor and U. S. Coast Guard Station, Buzz's Restaurant
and Cocktail Lounge, and the Hale Kini-Polynesia, a small cottage resort (Ref.
15). No population figures are available for the community of Maalaea. In
2970, i? was described as a "picturesque and promising residential community

Ref 12). . '

b. Maalaea Small Boat Harbor and most of the existing community lie
within a State-designated "Urban" District which hugs the shoreline extending
about one mile north and west of the small boat harbor (Ref. 14). Nortn of
Maalaea across the low ithsmus of Central Maui extends "Agricultural®” land,
principally in sugar cane and to the west up the mountain slopes of Puu Kukui
lies a large "Conservation Zone." The County's "Kihei Civic Development Plan"
classifies the harbor breakwater and revetment for "Public Use" (Ref. 12).
Most of the land directly surrounding the harbor is classified "Industrial"
and there is a narrow strip of "Apartment (A-2)" land running northeastward
along the shoreline. WNorth of the harbor and extending partially into Stated-

designated Agricultural land are two parcels classified for "Business" and
"Residential (R-2)." As of 1980, the latter two areas have not been developed




and remain in sugar cane cultivation. Extending up the mountain slope west of

Maalaea is a large “Residential (R-3)" zone which has also remained

undeveloped. Immediately to the southwest of the harbor is a small parcel o~
classified as "Park" where the undeveloped Kapoli Park is located.

C. By 1973, two additional resort condominiums had been constructed at
Maalaea in the strip classified for “Apartment" use. By July 1975, this
number had increased to 6 condominiums totalling 307 units and by June 1979,
there were 8 condominiums with a total of 445 units (Ref. 2). OF the latter,
297 units were classified as transient-resort rental units. During 1980 two
more condominiums were built and a third is under construction immediately
abutting the small boat harbor. The growth of Maalaea as a resort community
i$ also reflected in the consumption of water which has risen from 19.5
million gallons in fiscal year 1973 to 44.3 million gallons in fiscal year
1978, an increase of 127 percent (Ref. 11).

d. Community Services. Except for the U. S. Coast Guard (see below),
public safety is provided by County police and fire departments located in
Wailuku and Kihei, respectively. The nearest hosgital is in Wailuku and
clinics are Jocated in Wailuku and Lahaina. Ambulance service is available to
Maui Memorial Hospital in Wailuku (Ref. 15). Maalaea, lying as it does near a
Junction between Lahaina, Wailuku-Kahului and Kihei areas, acts as a transfer
point for commuters going to work from Central Maui and Kihei to the resort
hotels in the Lahaina-Kaanapali region. Commuters either pool rides or catch
employer-supplied transport at Maalaea and park their cars (numbering 10-20)
alongside the road (Ref. 1). Sewage disposal facilities consist of private
cesspools and as of 1977, eight private small sewage treatment plants (STP)

- were designed primarily to service individual resort condominjiums. According
to the State and County "208 Water Quality Management Plan for the County of

?aui," }heB.STP's at Maalaea serviced an average population of 950 in 1977
Ref. 5). |

e. Recreational Opportunities. There are three significant recreational
resources at Maalaea: the small boat harbor, surfing sites, and Kapoli Park.
Stretching for 4 miles to the northeast and east of Maalaea also lies the
Maalaea Bay Beach which has become a major-tourist destination. The Bay is
usually.calm and snorkling, scuba, and spearfishing are common and popular
activities.  The State-operated Maalaea Small Boat Harbor has both ‘
recreational and commercial significance. It has a capacity for 93 boats and
one launch-haulout ramp. A 100,000 pound capacity cold storage plant is
operated by a firm called Fresh Island Fish for the use by commercial
fishermen working out of Maalaea Harbor. At present, fue) must be trucked out
to-the berths, but according to the "State Fisheries Plan," recommendations
have been made to the State Department of Transportation to design and
construct fuel docking facilities by Fiscal Year 1984 (Ref. 7). Likewise the
Plan also calls for one additional haul-out facility to be constructed by .
Fiscal Year 1985. '

f. The U. S. Coast Guard moors its 95-foot rescue boat, the CAPE
NEWAGEN, at the Maalaea Harbor (Ref. 18). An additional 21-foot utility boat
is also moored there by the Coast Guard. Seventeen U. S. Coast Guard
personnel are assigned to CAPE NEWAGEN. 1In 1979, the Coast Guard lost the
lease on their original Small Boat Station facility and are preparing to
construct a new facility on State-controlled land adjacent to the harbor.



] %. There are two surfing areas adjacent to Maalaea Harbor and are
identified on Figure B-2 in the Main Report. Area No. 1, east of the harbor
is the location of the "Maalaea Pipeline" which is considered "a classic and
unigue wave...it is unique in all the wor1d" according one local, long-time
surfer (Ref. 16). According to the former publisher and editor for Surfer
magazine, "it is one of the greatest waves in the world; it is one of the
fastest waves and one of the most beautiful tubes. It wasn't created by the
harbor" (Ref. 16). The other, less significant surfing area is about 40 yards
south of the revetted mole, called"0ff-the-Wall."

h. The undeveloped area on the mountain side of Maalaea Small Boat
Harbor and just southwest of the revetted mole was once apparently designated
as Kapoli Park according to old maps of the area. It is not now listed as
either a State or County park, but the 1974 County of Maui "Open Space and
Outdoor Recreation Plan" recommended development of a Maalaea Harbor Park,
inc1qdin? the historic Kapoli Springs (Ref. 13). This recommendation was not
carried forward into the 1975 "State Comprehensive Outdoor Recreation Plan

(Ref. 9).

7. Eyaluation of Alternatives.

a. None of the social well-being components are critical in selecting
one alternative over another, but the implementation of any of the
construction (structural) alternatives would be based heavily on its
capability of improving safe navigation and storage of boats within the harbor
area and enhancing boating-dependent recreational and commercial fishing (real

income) opportunities.

b. Health, Safety and Community Well-Being. The most significant
beneficial effect of providing improvements to Maalaea Small Boat Harbor
should be to improve the health and safety of boaters and indirectly the
general community. Boating safety and the health of boat operators should
improve under storm conditions because of owners of boats should less often
feel the requirements to risk injury to save craft moored within the harbor
when surge conditions are at a dangerous level. Improved passage through the
harbor entrance channel should enhance boating safety. As one long-time
boater puts it: "I think we are farmers of the sea; we've been here for years
and years, and we've spent a lot of sleepless nights trying to take care of
the vessels out here" (Ref. 16). The health and safety problems at Maalaea
not only affect the boaters using Maalaea Small Boat Harbor, but also the
entire south shore of Maui and even Lanai island. The reason for this is that
the U. S. Coast Guard Cutter Newagen cannot remain moored within the harbor
when surge conditions become unweildy. The following quote from one of the
boat owners at the Public Meeting held 23 February 1979 succinctly presents

the issue:




..... whenever we have the Kona storms and the south swells

coming in, the United States Coast Guard has to go to Kahuluj
Harbor, which leaves all the boaters that use the harbor of

Maalaea, that use the harbor of Manele Bay in Lanai, that use

the harbor of Lahaina, in complete distress if they have problems.
You want me to tell you why? Because it would take them approxi-
mately three hours to run around from Kahuluj to Kahoolawe if they
had to. Now you tell me, how much is it worth for two, three, four
five lives? Would you expect the ambulance and the rescue team from
the Fire Department to go over to Kahului every time there is a Kona
storm? No. What we want is to have this entrance channel changed so
that there is no surge and so that the United Coast Guard can stay
exactly where tney are right now at all times. Now, I don't think
this is asking too much. The public safety has just got to be cor-
rected, and this is something that is one of our biggest probiems--
and it happens every single year. Every time the boat leaves the
harbor, they don't just leave for the day. They leave until the
Kona storm is over, which might mean four or five days a week. Now
all it takes is one accident. Somebody calls for distress off of

the island of Kahoolawe; they don't make it back, four lives are lost.

How much is that worth? 1 say it's worth the change of the entrance
of that harbor. That is all I have to say.

€. ~ Knowledge that a safe anchorage and fully navigable harbor is
available should impart to the general community and to those families and
relatives of boaters more of a feeling of security and community well-being
than at present during storm and high surge conditions. This fact, together
with the proposed enlargement of berthing spaces, may also encourage
nonboaters to make the initial investment for a boat due to the knowledge of
enhanced safety conditions and that losses due to surge-induced damage would
be lessened on the average.

d. Recreational Opportunities and Distribution of Real Income. A1l plans
enhance recreational boating opportunities including individually-owned boats
used solely for personal use and commercially-operated dive and fishing
charter boats. If the number of charter boats or their frequency of use
increases as a result of implementation of any of the alternatives, this would
represent increased recreational opportunities for tourists and
State-residents alike. Surfing opportunities sould not be significantly
affected. The world-famous "Maalaea Pipeline" would not be affected by any of
the alternatives.

e. Implementation of any of the improvements should stimulate greater
development in Maalaea, contribute to increased work-time devoted to
commercial and semi-commercial fishing, encourage larger numbers of
individuals to enter the fishing industry (full-time or part-time), and
indirectly benefit various marine-related industries and retailers on Maui.
Moderate growth of Maalaea can be anticipated, but this may place strains on
utilities such as water supply, sewage disposal and roadway use and parking.
Provision of increased parking facilities as part of Plan 1 may encourage
cormuters to use this facility instead of parking alongside the highway. Use
of the parking area by tourists and tourist-buses utilizing commercial
charters would probably also occur. Although there are no hotels at Maalaea,
the construction of resort-oriented condominiums within areas zoned for
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apartment use has brought a marked increase of transients to the Maalaea
community. Some advertisements of these condominiums either for short-term
rental or for sale, explicitly mention the availability of a marina nearby.
Increased expenditures by boaters will contribute to over sixty local
businesses selling marine-related products and services. This should have
direct and indirect effects on levels of employment in these and other
visitor-plants units (hotels, restaurants, and tour companies). Increased
growth of Maalaea and increased business revenues should generate larger tax

revenues for both the State of Hawaii and County of Maui. These benefits will
be offset by irreversible chan?es to the quiet, rural character of Maalaea,
yet most of these trends are already in evidence.
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PART I

8. Cultural Resources

a. A review of the most recent list of sites included in or determined
eligible for the National Register of Historic Places (44 Federal Register
7418, February 6, 1979 and and more recent issues) shows no sites located in
the vicinity of Maalaea Harbor, Maui. A similar search of the State Register
of Historic Places showed no sites listed for the project area.

b.  JSummary. A cultural history overview of Maalaea Small Boat Harbor
Project was conducted for the Corps of Engineers by Hawaii Marine Research,
Inc. The following report, prepared in September 1979, found that Maalaea Bay
had been mentioned in prehistoric Hawaiian myths as a traditional landing site
for canoes. By the end of the 19th century, a pier had been constructed at
Maalaea, but until the 1940's, it appears that Maalaea did not play any
significant role in the maritime history of Maui. The original harbor was
constructed in 1952 and has been modified several times afterward. A
world-renowned surfing site is situated adjacent to Maalaea Harbor. The
cultural nistory overview examined the possible historic significance of this
surfin?:site. The report found, however, no historic documentation nor -memory
among local residents of any traditional surfing site near the harbor.
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INTRODUCTION

The U. S. Army Corps of Engineers, Pacific Ocean Division, requested that
Hawaii Marine Research conduct a historical study of the Maalaea Smali Boat
Harbor Surfing Site. The intent of this study was to provide sufficient

jnformation for the U. S. Army Corps of Engineers to assess the probable
impacts of proposed harbor jmprovements at Maalaea on significant cultural

resources. The study area is evaluated below as to the eligibility for
inclusion on the National Register of Historic Places.

This report was prepared from informant data and existing reports,

published and unpublished, in depositories on Qahu and Maui. No
archaeological field work was conducted. The Maalaea Small Boat Harbor is

depicted in Figure 1.

MAALAEA SMALL BOAT HARBOR

Maalaea Bay has had an important place in Hawaiian history as a stopover
or transit place for travelers. One recorded event told by Kamakau was the
procession which took the remains of the chief Kekaulike by cance to Maalaea
and then by land to Wailuku and Iao Valley (Kamakau, 1961:69). Other
references in the writings of travelers were made to their arrival by canoe or
small boat at Maalaea. At the end of the 19th Century a pier extended out
from the shore into the sea (Figure 2). .

By 1902 tnis pier was in a ncondition of extreme dilapidation” {Superin-
tendent of Public Works, 1902:78-78). For reasons which were not stated, the
Superintendent of Public Works of the Territory of Hawaii did not believe that
Maalaea was suitable for the construction of a wharf. Instead he made plans
for the Territory to build one near McGregor's Point (Superintendent of Public
Works 1902:78-79, 1904:11, 1905:5-6; Maui News, 1906) .

During World War II Maalaea Bay was used by the 4th and 5th Marine
Divisions in joint ship-to-shore rehearsals pefore the 1945 pattle of Iwo Jima
(Allen, 1950:190). Maalaea was also used for amphibious landing practice
(Allen 1950:190).

By the 1950s modern construction of a small boat harbor was begun (Board

of Harbor Commissioners, 1951:9, 1952:8, 1953:8). By March of 1953 a
breakwater and dredging were completed. By 1958 a second breakwater was

constructed. On maps and drawings these are designated as the west breakwater
and the east breakwater (Hill, 1979:1).

In 1975 Pacific Sea Transportation, Ltd., began its interisland ferry
cervice with the use of hydrofoils. The first boat, the Kamehameha, arrived
at Maalaea and docked at a SeaFlite terminal which the company had constructed
near the west breakwater (Department of Transportation, 1975:18, 20).

SeaFlite continued to operate its ferry until the end of 1977.

The small boat harbor has been used as a mooring place for commercial
fishing boats, charter boats and pleasure craft. The Coast Guard cutter Cape
Newagen, a search and rescue vessel, is based at the harbor. There is a
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waiting 1ist for mooring space at the harbor. 1In 1974 50 boats were on the
list. By 1975 the number had increased to 131 (Department of Transportation,
1974:27, 1975:23)

Captain Percy A. Lilly, Jr. (Personal Communication), noted that Maalaea
dry dock was used extensively. The small boat harbor would continue to be
used, he felt, for small operations of commercial fishermen, charter boats and
private vessels. :

An interesting cultural attribute has become associated with Maalaea Smal)l
Boat Harbor and its breakwaters. Two areas in front of the Jetty at Maalaea
harbor and at Maalaea reef on the Kihei side of the harbor have been described
as surfing areas (Facilities Manual, 1975:151-152).

While both areas are used today, it is off the west and east breakwaters
where the experienced and expert surfers ride the waves. It is, however, off
the east breakwater where "the best, fastest, and most beautiful tubes in the
world" exist, according to John Severson, editor of Surfer magazine (Hill,
1?{9:8]. Thus, changes in the entrance to the harbor could alter this surfing
site.

It appéars that the best surfing site at Maalaea is modern and possibly a
site created by the construction of the breakwaters of the harbor.*

A quick review of the works on surfing in the Hawaiian Collection at
HamiTton Library did not identify Maalaea as an important surfing site in the
first half of the 20th Century. Similary, a review of the articles on surfin
in Paradise of the Pacific brought about the same result. Maps showing )
ancient and modern surfing sites did not include Maalaea (Finney, 1959:48
passim}. Residents of Maui, when questioned, stated that they remembered
surfing at Maalaea every weekend and ajl summer about 30 years ago. With
further questioning it became apparent that the most commonly used surfing
area was at the reef on the Kihei side of the harbor.

Surfing and Hawaii have an ancient partnership. Surfboard riding was
common and a popular sport in prehistoric Hawaii. It diffused throughout
Oceania, was developed in Eastern Polynesia and most highly refined in the
Hawaiian Islands, reaching the level of development of a "cultural peak"

(Finney, 1959:21-23).

For various reasons, the sport declined in importance in Hawaii in the
19th Century. Early in the 20th Century, it was revived again and the center
of surfing activity was at Waikiki Beach. Between 1911 and 1959 the sport
grew, developed and changed (Finney, 1959:74-76). It also spread out from
Hawaii to California, Australia, Peru, New Zealand, South Africa, Israel,
France and Tahiti. Innovations in board construction and surfing techniques
have developed in some of these new surfing centers and were soon adopted in

others.

*(Editorial Comment: Based on analysis in the Main Re ort, the_surfing site
off the East Breakwater was not created by harbor cons%ruct1on.]



EVALUATIONS OF éLIGIBILITY AND RECOMMENDATIONS V)

MAALAEA SMALL BOAT HARBOR SURFING SITE

It does not appear from our investigations that Maalaea Small Boat Harbor
is eligible for inclusion on the National Register of Historic Places. The
currently used surfing site immediately adjacent to the harbor has probably
become popular within the last 15 years and as such it is not now, nor has it

been in the past, a site important in Hawaii's history in terms of the
criteria detailed in 36 C.F.R. 63. Further Maalaea Small Boat Harbor as a

whole has not been a significant part of Hawaii's maritime activities.
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FINAL ENVIRONMENTAL IMPACT STATEMENT
MAALAEA HARBOR NAVIGATION IMPROVEMENTS
MAUI, HAWAII

The responsible lead agency is the U.S. Army Corps of Engineers, Honolulu
Engineering District.

The responsible cooperating agencies are the U.S. Fish and Wildlife Service,
Hawaii Region, and National Marine Fisheries Service, Southwest Region.

Abstract

Post-authorization studies for navigational improvements to Maalaea Harbor
were conducted by the U.S. Army Corps of Engineers in cooperation with the
Harbors Division, Department of Transportation, State of Hawaii. Based on
an assessment of public needs and concerns, three alternative plans of
improvement were developed for detailed jnvestigation. Plan 1 consists of a
620-foot extension of the south breakwater; a 800-foot-1ong revetted mole on
the seaward side of the south breakwater; a 610-foot-1ong entrance channel
150-180 feet wide and a 1.7 acre turning basin, Plan 2 is similar to plan 1
except that the 800-foot-1long revetted mole is not included. A 200-foot-
long wave absorber would be provided at the same location. Plan 3 is
similar to Plan 1 except that the 200-foot-long mole is not included and,
instead of the breakwater extension, a 650-foot-long detached breakwater is
provided 150 feet seaward of the south breakwater. None of the alternative
plans has a significant impact on important surfing areas, marine resources,
or cultural resources.

Further technical information concerning the statement may be obtained from:

Dr. James E. Maragos

US Army Engineer District, Honolulu
Building 230

Fort Shafter, Hawaii 96858
Telephone (808) 438-2263/64

NOTE: Information, displays, maps, etc., discussed in the main report are
incorporated by reference in the EIS.
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ENVIRONMENTAL IMPACT STATEMENT
Maatlaea harbor
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TABLE OF CONTENTS

~ Title
List of Preparers
SUMMARY

Major Conclusions and Findings

Areas of Controversy

Unresolved Issues

Relationship to Environmental Requirements

NEED FOR AND GBJECTIVES OF ACTION

Study Authority
Public Concerns
Planning Objectives

ALTERNATIVES

‘Plans Eliminated from Further Study
Without Condition

Plans Considered in Detail
Comparative Impacts of Alternatives

AFFECTED ENVIRONMENT

Environmental Conditions
Significant Resources
Endangered Species
Surfing Sites
Reef Resources

ENVIRONMENTAL EFFECTS

Humpback Whales
Surfing Sites
Reef Resources

PUBLIC INVOLVEMENT

Public Involvement Program
Required Coordination
Statement Recipients
Public Views and Responses

ii

Page
F-1

F-3

F-5

F-5

F-8

F-9



Table

F-1

F-2

F-3

LIST OF TABLES

Title Page
Relationship of Plans to Environmental Requirements F-4
Comparative Imﬁacts of Alternatives on Follows F-6
Significant Resources _
Index, References and Appendices F-11
iii

“Rev. 26 Sep 80

e O P Ty



U

e g e TP o < g

s ————r— - - = s - me e -

LIST OF PREPARERS

The following people were primarily responsible for preparing this Environmental

Impact Statement:

NAME

Mr. Dave C. Sox

‘Mr. Robert Moncrief

Or. James Maragos
(EIS Coordinator)

Mr. Gary. Wibla
(Study Manager)

PROFESSIONAL
EXPERTISE EXPERIENCE DISCIPLINE
M.A., Historical and 2 years Geography; Social Envi-
Cultural Geography 4 years EIS Studies ronmental
U.S. Army Engineer Specialist
District, Honolulu
B.A., Zoology

PhD, Marire Ecology

B.S5. Civil
Engineering

7 Years Biologist, -Ecologist
National Marine .
Fisheries Service;

4 Years Biologists,

U.S. Navy; 2 Years

EIS Studies, U.S. Army

Engineer District,

HonoluTu

2 Years Post Doctoral  Supervisory
Research; 8 Years Environmental
Environmental Con- Biologist

sultant; 4 Years EIS
Studies, U.S. Army
Engineer District,

Honolulu
5 Years, Hydraulic | Hydraulic
Engineer, U.S. Army Engineer

F-1

Rev, 26 Sep 80



1. SUMMARY

1.1 MAJOR CONCLUSIONS AND FINDINGS. The alternate plans are discussed in
detail in Section D of this report. All three plans meet the primary objective
of reducing surge and navigational hazards and increasing berthing capacity in
the harbor, and provide economic benefits that exceed the project costs. Plan
1 maximizes economic development due to itg greatest net economic benefit. It

shellfish habitat provided by the improved breakwater structure. However, all
of the plans result in excess dredged material which must be disposed at a Tand
site. This impact and other temporary and long-~term environmental disturbances
common to the three plans are difficult to quantify on comparable terms with
positive contributions, Hence, it is uncertain that any of the alternatives
would result in a net positive contribution to the total environment, which is
the criteria for designation of an Environmental Quality (EQ) Plan.

1.2 Al plans require the discharge of fill materia) for breakwater and
revetment structures. A "Section 404" evaluation (see Appendix G) finds that
materials to be used in breakwater construction are suitable for discharge
into navigable waters. None of the alternatives involve wetland areas or
wildlife refuges or federal sanctuaries, nor will they affect groundwater
resources. The proposed project may temporarily affect endangered Humpback
whales in the proximity of the harbor during construction of harbor improve-
ments. Increased boating activity resuiting from the improved harbor could
adversely affect Humpback whales, Coordination with the National Marine
Fisheries Service relating to potential impacts on the Humpback whale resuited
in the recommendation that underwater blasting only be permitted during the
months of May through December. The project does not affect a riverine flood
plain; however, the coastal area is subject to tsunami inundation nazards.

1.3 AREAS OF CONTROVERSY. Controversy over confiicting recreational uses
of the Maalaea Harbor area arose early in the study during the initial informa-
tional meeting held in January 1979, Surfing interests identified the
potential impacts of the authorized plan channel alignment on one of the most
valued surfing sites on Mayi called the Maalaea Pipeline. A second surfing
site of lesser importance was also identified on the south side of the existing
harbor. During the course of the study, efforts were made to minimize project
related impacts on these surfing areas. The alternate harbor plans include a
plan submitted by the Maalaea Boat and Fishing Club in May 1979, which is
acceptabie to both boating and surfing interests. The selected plan presented
in this report accommodates to the greatest extent practicable to the interests
of both groups whiile satisfying the needs and desires of the local sponsors.

1.4 The National Marine Fisheries Service and individual cetacean
biologists and researchers pointed out potential adverse effects of project

related construction activity and increased boating activity on the endangered

Humpback whale which winters in Maalaea Bay. Formal consulation with the

National Marine Fisheries Service under Section 7 of the Endangered Species

Act resulted in the submittal of a Biological Opinion by NMFS. The Biological .
Opinion and related correspondence is included in Appendix J. ng

F-2
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1.5 UNRESOLVED ISSUES. None

1.6 RELATIONSHIP TO ENVIRONMENTAL REQUIREMENTS. A brief outline of the
relationship of the alternate plans to environmental laws and regulations
affecting this study are presented in Table XF-1.

2. NEED FOR AND OBJECTIVES OF THE ACTION

2.1 STUDY AUTHORITY. Post-authorization studies for navigation
improvements to Maalaea Harbor are authorized under Section 101 of the River
and Harbor Act of 1968. The purpose of the studies is to reaffirm the basic
planning decisions which were made during the pre-authorization studies. The
purpose of the project is to improve navigation conditions in Maalaea Harbor
and to provide for expanded berthing capacity.

2.2 PUBLIC CONCERNS. Boat owners using Maalaea Harbor have stressed the
need to reduce the surge within the basin. The existing entrance channel is
exposed to ocean swells from the south and to waves generated by local Kona
(southerly) storms, creating a hazard to navigation, The existing entrance
channel alignment allows excessive wave energy to enter the harbor basin.
Mooring 1ines have been broken and hoats severely damaged. Ouring these
periods boat owners are forced to stay with their boats throughout the day and
night, some of them electing to take their boats out of the harbor until the
surf has subsided. The U.S. Coast Guard is occasionally forced to relocate
its vessel at Kahului Harbor during periods of heavy surge, leaving the entire
south Maui fishing area without emergency assistance. Individual surfers and
surfing organizations have expressed strong objections to the entrance channe!
alignment as described in the authorized plan. This alignment would seriously
alter what is considered to be one of the best surfing sites in the islands.
Potential effects of harbor construction activities and increased boating
activity on the endangered Humpback whale, which winters in the relatively
shallow protected waters bounded by Maui, Molokai, Kauai and Kahoolawe, were
also of concern to whale watchers and researchers. '

2.3 PLANNING OBJECTIVE. The updated planning objective is to contribute
to navigation improvement for commercial and recreational purposes at Maalaea
Harbor for the 1985 to 2035 period of analysis. Detailed assessment of
problems and needs have resulted in specific goals which, if achieved, would
satisfy the planning objective. These specific goals are:

a. to significantly reduce surge within the harbor basin;

~b.  to significantly reduce navigation hazards in the entrance
channel; and

¢. to provide opportunity for addition of berthing space and
attendant harbor facilities.

F-3
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Table XF-1
Relationship of Plans to Environmental Requirements

Federal Statutes

National Environmental Policy Act (NEPA) In full compliance

Prime Agricultural Lands Not applicable

National Historic Preservation Act In full compliance

National ‘Landmarks Not applicable

Fish and Wiidlife Coordination Act of 1958 In full compliance -

In compliance. Coordina-
tion with National Marine
Fisheries Service Completed

Endangered Species Act of 1973, as amended

WA R s 0 g AR L Bt A L AT PR T - A R s b f i ST R E A P e BT B e 8 L P ST S L T A s e Bt 0B f el e

Migratory Bird Treaty Act of 1918
Marine Mammal Protection Act of 1972
Marine_Protecion, Research and Sanctuaries Act
Section 102 ~ EPA Permit
Section 103 - Dredged Material
| Title III - Marine Sanctuaries
Fedefal Water Project Recreation Act of 1965
Coastal Zone Management Act |
Scenic and Wild River Act
Natér Resources Planning Act
Clean Water Act
Section 404 -~ Dredged or Fill Materials
Section 402 - NPDES Permit

Executive Orders, Memoranda, Etc.

E.0. 11593 - Protection and Enhancement of
of the Cultural Environment

E.0. 11990 -~ Protection of Wetlands

E.0. 11987 - Exotic Organisms
E.0. 11988 - Flood Plain Management

State and Local Laws

Chapter 343, HRS: State EIS Law, State CZMA
Rev. 26 Sep 80 F-4

Not applicable
In full compliance
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
In full compliance

Not applicable

In full compliance

In full compliance
Not required. Exempted
under Section 404(r)

In full compliance

Not applicable
Not applicable

In full compliance

In full compliance
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3. ALTERNATIVES.

3.1 PLANS ELIMINATED FROM FURTHER STUDY. The authorized plan as shown in
the project document was eliminated from further consideration during post-
authorization studies for the following reasons. The extensive dredging
required to create a new entrance channel through the shallow limestone reef
platform would be unnecessarily destructive to the reef ecosystem. In addi-
tion, the proposed channel alignment would have destroyed one of the most
valued surfing sites on Maui.

3.2 One of the alternatives formulated during the preliminary planning
phase included an additional 5 acre basin and a more extensive breakwater and
mole structure. It was eliminated because of conflicts with surfing sites.

3.3 WITHOUT CONDITION. Without Federal implementation of authorized
improvements at Maalaea Harbor, 1ittle change from existing physical
conditions can be expected. Navigation difficulties during storm conditions
and adequate berthing capacity would continue to be problems. Demand for
berths would be expected to increase.

3.4 PLANS CONSIDERED IN DETAIL. Detailed treatment of three alternate
plans is provided in Section D of the report and Appendix B, Design Analysis.

3.5 COMPARATIVE IMPACTS OF ALTERNATIVES. Comparative impacts of the
three plans are presented in Table XF-2. Additional comparison of alternate
plans is contained in the Summary of Comparison of Alternative Plans and
System of Accounts (Table D-5 of the report).

4, - AFFECTED ENVIRONMENT

4,1 ENVIRONMENTAL CONDITIONS. Maalaea Harbor is located on the western
end of Maalaea Bay which forms the southern shoreline of the central isthmus
of Maui (Figure B-1). The shoreline is steep and rocky to the west of Maalaea
Harbor. East of the harbor the shoreline consists of a long almost continuous
white sand beach. The beach and nearshore waters, including & number of
surfing sites, provide major recreational resources for both residents and
visitors. Inland of the shoreline the developed land is agricultural, primar-
ily sugarcane. The area betwean Maalaea and Kihei includes conservation,
urban and agricultural lands. Coastal areas adjacent to and including Maalaea
Harbor are classified urban. A condominium apartment compiex is located along
the eastern boundary of the harbor and a residential community continues to
the east along the shoreline.

4.2 Natural vegetation in the Maalaea Harbor area is characterized by
kiawe and haole koa trees and dryland grasses and shrubs. However, most of

the land on the central Maui plain is being cultivated for sugarcane. Dominant
wildlife forms in the area are introduced species such as mongooses, rats,
mice, doves and mynah birds. Feral pigs, dogs, and cats are also found in
nearby areas. Several species of seabirds can be found along the coastal

areas.

4.3 Marine 1ife at Maalaea Bay includes most of the species common to
coral reef ecosystems in Hawaii. Endangered Humpback whales winter in
Hawaiian waters including Maalaea Bay. Maalaea Bay abounds with commercial

F-5
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tuna and other big game fishes common to Hawaiian waters. Additional, more
detailed informaton on flora and fauna in the Maalaea areas are contained in
Appendix C, Recreational and Natural Resources, and Appendix F, U.S. Fish and

Wildlife Report.

4.4 Maalaea is a small shoreline community, which because of its
protected bay and accessibility has been a fishing village for decades.
According to the "Civic Development Plan for Kihei" prepared in 1970, "it is
an ideal commercial fishing base," due to its proximity to Honoapiilani
Highway, the main vehicular artery that links Lahaina to Wailuku-Kahului and
to the Kihei-Kula area. In the early 1970's all that marked the village were
a few residence, a small market, a gas pump, the small boat harbor and U.S.
Coast Guard Station, Buzz's Restaurant and Cocktail Lounge, and the Hale
Kini-Polynesia, a small cottage resort., No population figures are available
for the community of Maalaeaa.

By 1973, two additional resort condominiums had been constructed at
Maalaea in the strip classified for "Apartment" use. By July 1975, this
number had increased to 6 condominiums totaliing 307 units and by June 1979,
there were 8 condominiums with a total of 445 units. Of the latter, 297 units
were classified as transient-resort rental units. During 1980 two more condo-
miniums were built and a third is under construction immediately abutting the

small bgat harbor.

4,5 Tourism and agriculture form the basis of the economy on Maui island.
At the time of project authorization in 1968, revenues from tourism and agri-
culture were about equal, but at present tourism heavily domintes the economy.
The sugar industry, which is the major agricultural producer, shows a 1978
revenue of $67 million out of a total crop and livestock revenue of $92
million. However, tourism boasted a 1978 revenue of $283 million. The 1978
visitor count for Maui totaled 1.4 million persons, which is a 25 percent
increase since 1977 and nearly a 600 percent increase since project authori-
zation. At present more than 1000 hotel-condiminium units are under
construction to accommodate the increased tourist demands.

4.6 SIGNIFICANT RESOURCES:

4.7 ENDANGERED SPECIES., The endangered Humpback whale, Megaptera
novaengliae, is present in Maalaea Bay in the proximity of the Maalaea harbor
projec% area during approximately 6 months of the year from December through
May. Maalaea Bay has been identified as one of four major whale breeding,
calfing and nursing areas in Hawaii. A proposal to include Maalaea Bay as

part of a marine sanctuary under the Marine Protection Research and

Sanctuaries Act of 1972 has been submitted to the Office of Coastal Zone .
Management for consideration. As yet, no formal action has been taken on this
proposal. Maalaea Bay, from Hekili Point to Puuolai, is at present designated
by Maui County as a Humpback whale sanctuary. Regulations under the Endangered
Species Act of 1973, as amended, and Marine Mammal Protection Act of 1972
prohibiting harassment of the Humpback whale are being enforced by National
Marine Fisheries Service personnel at Maalaea. The Hawaiian Humpback whale
population was recently estimated at approximately 290 whales (ref 5). The
north Pacific population of Humpbacks is estimated at 850 whales (ref 6). Ed -
Shallenberger {1977) estimated the number of Humpback whales in the Maui-
Molokai-Lanai-Kahoolawe assembly area (about 700 square miles} at 90-100
whales. Maalaea Bay represents a small but significant portion of this area.
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4.8 SURFING SITES. Two surfing sites within the Maalaea Harbor project
area have been identified by surfing interests. One site known as "O0ff the
Wall® is located 30-40 yards offshore of the middie of the south breakwater.
The other break known popularly as "Maalaea Pipeline" is located east of the
harbor entrance and breaks in an easterly direction. This break is considered
to be exceptional, attracting surfing enthusiasts from all over the world.
Both surfing sites are seasonal, dependent upon the south swell that normally
occurs during the summer months.

4,9 REEF RESOURCES., The reef seaward of Maalaea Harbor is comprised of
several discrete zones varying in degree of biological diversity and value
(see Appendix D of the report?. The most diverse, well developed coral reef
community begins approximately 100 feet south of the east breakwater head in
depths of -6 feet MLLW and extends seaward approximately 200 feet before tran-
sitioning into a sand-rubble bottom at -15 feet MLLW. On th west the reef is
bounded by the entrance channel. Its extent in the easterly direction conti-

‘nues well beyond the project limits. The greatest variation in bottom relief

occurs within this zone. Extensive ledge systems, depressions, raised knobs
and large Porites coral heads contribute to the more interesting visual
aspects of this area. Live corals are well developed and ubiquitous, com-
prising approximately 20% of the total bottom cover. Porites lobata and
Pocillopora meandrina are the most abundant varieties but at least six other

species are common and several others including some large colonies of
Pocillopora eydouxi are present in the area. Other common macro-invertebrates

include several varieties of sea urchins and sea cucumbers. Fish populations
are well developed and diverse. Surgeon fishes {Acanthuridae) are the most
abundant family. ‘Large schools of palani (A dussumieri), pualu (A. guttatus),
manini (A. triostequs) and others, including parrot fish and goat fish range

. throughout this zone. In the ledges and depressions more cryptic varieties

are prevalent. These include u'u,, aweoweo, butterfly fish, moray eels, spiny
puffers, etc. Although crustaceans and gastropods were rarely encountered due
to their general diurnal inactivity and preference for concealment, these
organisms are most likely well represented in this zone,

4.10 RESOURCES AND VALUES IDENTIFIED IN SECTION 122 OF PUBLIC LAW 91-611.
The following resources and environmental values have been fully considered
with respect to possible adverse economic social and environmental effects
resulting from implementation of the proposed project (Table D-5. Summary
Comparison of Alternative Plans and System of Accounts):

a. Air, Noise and Water Pollution. Adverse impacts related to air,
noise and water would be temporary impacts during construction of harbor
improvements. Minimization of these impacts would be effected by employment
of construction methods that do not cause excessive or unnecessary turbidity,
dust, hydrocarbon emmission or noise.

b. Man-made or natural resources, esthetic values, community
cohesion and availability of public facilities and service: Destruction or
disruption of the above resources as a result of project implementation would
be minimal and are not considered significant.

c. Employment effects and tax and property value: adverse
employment effects and/or tax and property value losses would not resuit from
project implementation.

F-7
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d. Displacement of people, businesses and farms: no injurious
displacement of people businesses and farms would result from project
implementation.

5. ENVIRONMENTAL EFFECTS.

5.1 HUMPBACK WHALES. The effects of harbor construction and increased
boat traffic on Humpback whales is unknown. However, noise generated by
underwater blasting during harbor construction would probably have a disrup-
tive effect on whale activity in the vicinity of the harbor. Potential impact
of the project on Humpback whales was evaluated via formal consultation with
the National Marine Fisheries Service. A Biological Opinion, issued by NMFS
on 25 April 1980, is included in Appendix J. Potential adverse impacts on
whales resulting from increased boat traffic due to expanded harbor capacity
can be minimized through rigorous enforcement of existing Federal regulations.
Potential impacts on the whales are the same for all three alternate plans.

5.2 . SURFING SITES. None of the alternate plans would affect the two
surfing sites of major importance identified by tocal interests during the
study. Minor sites adjacent to the existing channel would be destroyed,
However, a new site will probably be created along the east edge of the
proposed channel.

5.3 REEF RESOURCES. Adverse impacts to reef resources in the vicinity of
the harbor will result from dredging a new entrance channel alignment for all
of the alternate plans is the same, traversing a relatively rich coral reef
area. Dredging would eliminate approximately 2.6 acres of reef habitat,
destroying corals and other non-mobile reef organisms and displacing fish and
mobile organisms to adjacent reef areas. Turbidity during dredging oprations -
may temporarily stress organisms immediately adjacent to the area being
dredged. The new entrance channel will initially be barren, but recoloniza-
tion of dredged surfaces by benthic organisms is expected to commence once

harbor construction is completed.

5.4 New breakwater structures will cover and destroy reef habitat on
which they are placed. Non-mobile organisms occurring on the reef area
affected will perish. Location of the breakwater is the same for plans 1 and
2. Both are tied into the existing south breakwater. Plan 1 includes a
400-foot-long revetted mole and consequently covers more reef area than the
other plans. The new breakwater in plan 3 is detached from the south
breakwater and extends further seaward along its western end than plans 1 or
2. In al) three plans the breakwater is located in a relatively barren,
unproductive reef area (refer to Appendix C). The new breakwaters would cover
2.8, 1.9, and 1.8 acres of reef, respectively, for plans 1 through 3.

5.5 Although initially the breakwater will destroy the reef community on
which it is placed, it will utimately provide valuable habitat for a variety
of reef organisms in an area largely devoid of ledges, overhangs and other
features that provide cover and shelter. Fish and shellfish populations in
the harbor area would increase substantially as a result of the presence of
the breakwater, hased on observations of the effects of breakwater elsewhere
in Hawaii. The overall effect would be enhancement of reef fish and shell
fish resources in the immediate vicinity of the harbor, and a corresponding -
increase in recreational and subsistence fishing opportunity.

F-8
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5.6 RESOURCE AND VALUES IDENTIFIED IN SECTION 122 OF PUBLIC LAW 91-611:
Project related impacts on the environmental resources and values identified
in Section 122 of P.L. 91-611 have been fully considered. Potential adverse
impacts upon these resources resulting from project implementation are not
significant. '

6. PUBLIC INVOLVEMENT.

b.1 PUBLIC INVOLVEMENT PROGRAM. Early planning coordination involved
informal discussions with members of participating government agencies and an
initial public meeting at which testimony was received on the Corps proposed
harbor-improvement plan. A series of workshops were held to determine problems
and needs related to potential harbor improvements and obtain input on alterna-
tive designs as they evolved during the course of the study. The final public
meeting was held on 13 May 1980 at which time the results of the Corps investi-
gations were presented for public review and comment. Additional information
concerning the public involvement program is contained in Sections A and C of
this report. A Notice of Intent to Prepare Draft Environmental Impact
Statement was published in the Federal Register on 23 July 1979.

6.2 REQUIRED COORDINATION. Coordination was initiated with the U.S. Fish
and Wildlife Service at the inception of the study to fulfill the requirements
of the Fish and Wildlife Coordination Act. A preliminary report was submitted
by FWS describing fish and wildlife in the project area, and was utilized as a
planning aid during the study. The final FWS 2(b) Report discusses potential
project impacts and recommends appropriate mitigation measures. The final
report is included as Appendix D. Endangered species coordination with the
Nationa) Marine Fisheries Service is complete. Formal consultation was
initiated by the Corps in January 1980. A Biological Opinion was submitted by
NMFS in April 1980, and is included in Appendix K. Coordination with the
State Historic Preservation Officer (SHPO) has been completed. A cultural
reconnaissance survey was conducted, and a Determination of Effect based on
survey findings was fowarded to SHPQ for his review and concurrence. A letter
of concurrence was received on 29 February 1980.

6.3 - STATEMENT RECIPIENTS. A list of agencies, groups and individuals who
received copies of the draft EIS and report for review is included in Appendix

6.4 PUBLIC VIEWS AND RESPONSES. Strong pubiic interest in the study and

possible harbor improvements was demonstrated in the initial public meeting,

held 23 January 1979 with over 200 persons in attendance, and subsequent

workshops described in Section C of this report. The overall response to the

study has been enthusiastic and favorable. Several public views were expressed

that had a major influence on the study. An immediate need for harbor :
improvements to reduce surge and navigational hazards was unequivocally stated. t
Surfing interests pointed out that the channel alignment in the authorized

plan would destroy a highly valued surfing area. Boaters also objected to

this plan because it appeared to be similar to the pre-1955 harbor configura-

tion which was proven ineffective in preventing waves and surge within the

harbor. Concern was expressed regarding the potential effects of construction-
related underwater noise and increased boating activity on the endangered

Humpback whales that reside in Hawaiian waters including Maalaea Bay during

part of the year. Alternate plans were developed based on these views and

F-9
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further refined with additional input during three public workshops, where
attendees fully participated in plan development. Results of this study were
presented at the final public meeting, held on 13 May 1980 at Maalaea.

General agreement was expressed that the recommended plan is acceptable and
should be implemented as quickly as possible. Letter of comment on the Draft
EIS and responses to these comments are included in Appendix K of this report.

Rev. 26 Sep 80 F-10
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APPENDIX G
EVALUATION OF THE EFFECTS

OF THE DISCHARGE OF FILL MATERIAL INTO
WATERS OF THE U.S. USING "SECTION 404(b)" GUIDELINES

1. Project Description.

8. Description of the proposed discharge of fi11 materials.

(1) General characteristics of material. Basalt stone: 25 1b-10 ton;
concrete: 6 ton units; dredged material: 1limestone reef material.

(2) Quality of material proposed for discharge.

Dredged

Basalt stone Concrete Material
Plan 1 20,000 cu yds 6,800 cu yds 32,000 cu yds
Plan 2 19,000 cu yds 6.800 cu yds 11,500 cu yds
Plan 3 15,000 cu yds 9,000 cu yds 11,500 cu yds

 {3) Source of material to be discharged. Basalt stone: - quarry and
fieldstone; dolos: fabricated on Maui and trucked to the project site; dredged
fill: reef at project site.

b, Descripfion of the proposed discharge site(s) for dredged or fill
material. -

(1) Location of the discharge site. Maalaea Small Boat Harbor,
Southwest Maui, Hawaii.

(2) Type of discharge site(s) invoived. The site is an existing
light-draft harbor on the island of Maui.

(3) Method of discharge: Stone, dolos and coral fill will be placed by
crane, truck, loader and bulldozer.,

{(4) Date and length of time when discharge will occur: Project
construction scheduled to commence in FY82. ODuration of discharge would be one

year. , ‘
(5) Life of discharge site(s): Project 1ife is 50 years.

(6) Bathymetry (if open water discharge site(s) is used). Bathymetry
varies from -2 to -17 MLLW.

2. Physical Effects (40 CFR 230.4-1(a)).

a. Potential Destruction of Wetlands (40 CFR 230.4-1(a)(1)). Not
appticable; no wetlands are present at the discharge site.

G-1



b. Other Physical Effects (40 CFR 230.4-1(a)(1)).

(1) Area of bottom covered by the discharge. Plan 1: 3.8 acres; Plan
2: 2.9 acres; Plan 3: 2.8 acres.

(2) Changes in bottom geometry and substrate composition. Breakwater
structures will create a rubble mound of basalt rock and concrete with
sideslopes of 1:2.

(3) Water circulation and flushing characteristics. No significant
changes.

(4) Salinity distribution and gradients. No effect.

(5) Natural drainage characteristics and flood and stormwater storage
areas. Not affected by the federal project.

(6) Groundwater levels and recharge. Not applicable. Project is not
located in a recharge area. No effect to groundwater levels anticipated.

3. Chemical Biological Interactive Effects (40 CFR 230.4-1(b)).

a. The material proposed for discharge meets the exclusion criteria
promulgated by the Environmental Protection Agency under Section 404(b)(1) of
the Clean Water Act. Thus, no further testing under 40 CFR 230-4-2(b)(2)
(Elutriates) and (3) Bioassay is required. Breakwater and revetment material is
larger than silt size and obtained from sources which are not expected to be
contaminated by pollutants. The fill material used in the moles will be similar
to the existing substrate, and will be confined to the discharge site.

b. Impacts on the Water Column (40 CFR 230.4-1(b)(2).

(1) Reduction in light transmission: Placement of field stone and
quarried rock may cause a temporary increase in turbidity.

(2) Degradation in water aesthetic values: Turbidity resulting from
the discharge would temporarily discolor the water.

(3) Direct destructive effects on nektonic and planktonic popu1atiohs:
The discharge does not.contain toxic pollutants that could have a direct
destructive effect on nekton and plankton populations.

(4) Contaminants found in the material: Fill material is expected to
be free of contaminants. The rock is naturally occurring field stone or
quarried rock from local sources. The dredged material would be from the
adjacent reef. Concrete dolos are free from contaminants.

(5) Elutriate testing results: Material excluded from testing.

(6) Compare constituent concentrations with applicable water quality
standards: Material excluded from testing.

{(7) Mixing zone: ‘Not required. -

G-2



TMAITROT I i et e

EEEE

.

N

c. Impacts on the Benthos (40 CFR 230-4-1{b)(3)).

(1) Area actually covering the benthic communities. Plan 1: 3.8
acres; Plan 2: 2.9 acres; Plan 3: 2.8 acres.

(2) Changes in community structure or function. Breakwater and
revetment structures will provide large increase in available habitat for fish,
shel1fish and benthic algae. Increase in reef fish population, especially
cryptic and nocturnal species, and in crabs and Tobsters would be expected.

(3) Benthic bioassay results: Material excluded from benthic bioassay
or bioaccumulation testing.

d. Site comparision (40 CFR 230.4-1(c)): The material proposed for
discharge is excluded from chemical-biological interaction testing and meets
criteria promulgated by the Environmental Protection Agency. The material is
not expected to contain critical amounts of contaminated or prohibited materials

necessitating selection of another discharge site.

4. [Impacts of the Discharge at the Discharge Site (40 CFR 230.5).

a.. Need for the proposed activity: Harbor improvements are needed to
reduce surge and navigationa) hazards at Maalaea Harbor. :

b. Availability of alternate discharge sites and methods of discharge. The
site is an existing Tight-draft harbor, hence alternative sites are not
feasible. Practical alternative methods of discharge not available.

~

€. Description of Impacts:

(1 Chemical, physical and biological integrity of the aquatic
ecosystem: Chemical and physical integrity not affected. Biology of ecosystem
will be modified. Long-term effect would increase biological productivity at
the discharge site.

(2) Food chain and trophic level: Revetment and breakwater habitat may
alter trophic levels, increasing proportion of carnivores and planktivores.

(3) DiVeréity of plant and animal species: Long-term increase in
d%versity of plant and animal species resulting from breakwater and revetment
structures. . . :

(4) Movement into and out of feeding, spawning, breeding and nursery
areas: No effect anticipated. Breakwater will become feeding, spawning,

breeding and nursery area.
(5) -Wetlands: No wetlands occur at discharge site.

(6) Areas that serve to retain natural high waters or flood waters:
Not applicable. Discharge site is a small boat harbor.

G~3



(7) Degradation of water quality: Discharge is not expected to degrade —
water quality. Discharge material does not contain contaminants or prohibited ‘
material and consists of material larger than silt size.

d. Methods to minimize turbidity (40 CFR 230.5(a)(7)):
(1) Discharge will consist of material larger than silt size.

(2) Protective measures will be utilized to prevent erosion of material
from the dredged causeway.

(3) The material will be confined to the discharge site.

€. Methods to minimize degradation of water aesthetic, recreation and
economic values: Same as those in itemd.

f. Other methods investigated to minimize possible harmful effects.

' (1) Scientific literature developed by EPA, National Water Quality
Criteria: None.

(2) Alternatives to open water discharge: Not applicable.

(3) Disposal sites where physical environmental characteristics are
most amenable to the type of dispersion desired: Not applicable. Discharge
site is not a disposal site.

(4) Discharge beyond the baseline of the territorial seas; The
discharge does not affect the baseline from which the territorial seas are

measured.

(5) Covering contaminated dredged material with cleaner material:
Alternative not applicable to the project purpose or design,

(6) -Any EPA monitoring requirement specified during the coordination
process: HNone.

9. Impact on water use (40 CFR 230.5(b)): -

(1) Municipal water supply intakes: Nonme. No intakes exist at the
discharge site.

(2) Shellfish: None. Commerical, harvestable shellfish beds are
absent at the discharge site.

(3) Fisheries: The discharge forms structures which should increase
localized fish and crustacean abundance.

(4) Wildlife: None. Wildlife is absent at the discharge site.

(5) Recreation: Recreational fishing from breakwater would be enhanced
by project. Increased boating activity expected.

G-4
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(6) Benthic life: Placement of breakwater and revetment structures
will destroy all benthic life in the discharge site. Recolonization of the new

breakwater and revetments should result in increased species diversity and
biomass.

(7) Wetlands: None. Wetlands are absent at the discharge site,

(8) Threatened and endangered species: None. Discharge will not
effect endangered humpback whale.

(9) Submerged vegetation: Benthic algae should increase in biomass and
diveristy resulting from increased substrate and vertical zonation.

(10) Size of disposal site: The discharge site is a one time

construction activity. Future maintenance activities will not increase the size
of the discharge site,

(11) Coastal zone managsment programs: Project is consistant with
coastal zone management ptans. CZM consistency determination will be prepared
during preconstruction planning.

5. Determination.

a. An ecological evaluation has been made following the guidance in 40 CFR

530.4(1?)conjuntion with the evaluation considerations in 40 CFR 230.5 (40 CFR
0.3(d)).

b. Appropriate measures have been identified and incorporated in the
proposed plan to minimize adverse effects on the aquatic environment as a result
of the discharge (40 CFR 230(d)(1)).

c. Consideration has been given to the need for the proposed activity, the
availability of alternative sites, methods of discharge that are less damaging

to the environment, and such water quality standards as are appropriate and
applicable by law (40 CFR 230.5).

d. No wetlands are affected by the proposed action.

G~5
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APPENDIX H
EXECUTIVE ORDER 11988 COMPLIANCE STATEMENT

1. The objective of the Executive Order on Floodplain Management is to avoid
adverse impacts associated with the occupancy and modification of the base
floodplain and to avoid direct and indirect support of development in the base
floodplain if there is a practicable alternative. Under the order, the Corps of
Engineers is required to provide leadership and take action to:

a. Avoid development in the base floodplain unless it is the only
practicable alternative;

b. Reduce the hazard and risk associated with floods;
c. Minimize the impact of floods on human safety, health and welfare; and

d. Restore and preserve the natural and beneficial values of the base
floodplain.

2. The foliowing paragraphs describe the responses to the general compliance
procedures as outlined in Engineering Regulation 1165-2-26, dated 15 May 1979.

2.1 The proposed harbor improvement project will probably require construction
of typical harbor backup facilities including fuel station, harbor master
office, U.S. Coast Guard station office, boat haulout and repair facilities, and
possibly clubhouses, restaurants, retail shops and other harbor-related
enterprises.

2.2 There is no practicable alternative to locating harbors within the tsunami
inundation zone in the State of Hawaii. A1l of Hawaii's low-lying shorelines
are subject to potential tsunami inundation.

2.3 The primary natural and beneficial value of the tsunami inundation zone is
its action as a buffer zone between the ocean and inland areas not subject to
potential tsunami inundation. The harbor improvement project will not impact on
the natural and beneficial value of the tsunami inundation zone.

2.4 Although the harbor improvement project will require development within
the tsunami inundation zone, implementation of harbor improvements is in the
National interest because the developed harbor will provide for safer navigation
and berthing conditions, and will enhance commercial and recreational boating
opportunities.

2.5 The most viable method of minimizing adverse impacts on development within
the tsunami inundation zone is utilization of an adequate tsunami warning
system. The existing system now being utilized in Hawaii is an effective system
and should give adequate warning to Maalaea residents for most tsunami
occurrences. Proper structural design now required by the National Flood
Insurance Program should adequately reduce the damages to structures in the
tsunami inundation zone.
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2.6 The general public is being advised of tsunami danger on a continuing
basis in Hawaii. In addition, public meetings held in conjunction with the
harbor improvement project at Maalaea have informed the public that proposed
improvements will require development within the tsunami inundation zone,

H-2
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APPENDIX 1

FEDERAL CONSISTENCY DETERMINAT ION

STATE OF HAWAII, COASTAL ZONE MANAGEMENT PROGRAM
MAALAEA HARBOR IMPROVEMENT PROJECT

1. The Maalaea Harbor navigation improvement project, located on the
southwest coast of the island of Maui, is proposed for construction in the
coastal zone management area. The project involves construction of a 620-
foot-long extension to the existing south breakwater, a 400-foot-long
exterior revetted mole, and dredging of a 610-foot-long, 150- to 180-foot-
wide, 12- to 15-foot-deep entrance channel. This construction will modify
the existing State-owned, light-draft vessel harbor at Maalaea. The improve-
ments were requested by the State of Hawaii, and were authorized by the
United States Congress in 1968. The project will be undertaken in a manner
consistent to the maximum extent practicable with the Hawaii State Coastal
Zone Management Program. The following consistency determination summarizes
the project's conformance with policies of the Hawaii State Coastal Zone

Management Program.

2. The project meets the objectives and policies of the CZM program as
follows: '

SECTION 205A-2(b)(1). Recreational Resources.

- OBJECTIVE: "Provide coastal recreational opportunities accessihle to the
pubTic.” ‘

POLICIES:

a. "Improve coordination and funding of coastal recreation planning
and management."

The project document and subsequent Congressional authorization
nave resulted in the coordination and funqing of harbor planning.

b. “Provide adequate, accessible, and diverse recreational
opportunities in the coastal zone management area."

Additional harbor capacity resulting from harbor improvement will
provide for adequate and accessible recreational boating opportunity in the
southwest Maui area.

SECTION 205A-2{(b)(2). Historic Resources.

OBJECTIVE: "Protect, preserve, and where desirable, restore those natural

and man-made historic and pre-historic resources in the coastal zone
management area that are significant in Hawaiian and American history and

culture."

I-1
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POLICIES:
a. "Identify and analyze significant archaeological resources."

No archaeological resources have been identified during project
planning, however, construction specifications will detail procedures for
dealing with archaeological resources should they be discovered during
project construction.

b, "Maximize information retention through preservation of remains and
artifacts or salvage operations.”

Construction specifications will detail methods of maximizing
preservation of any remains or artifacts which may be discovered during
construction activities. -

C. "Support State goals for protectidn, restoration, interpretation
and display of historic resources."

, State goals regarding historic resources will be supported via
act ive coordination throughout the planning and construction phases of the
project with the State Historic Preservation Officer. -

SECTION 205A-2(b)(3). Scenic and Open Space Resources.

OBJECTIVE: “Protect, preserve, and where desirable, restore or improve the

quality of coastal scenic and open space resources."

POLICIES:

d.  "Identify valued scenic resources in the coastal zone management
area."

No scenic resources will be affected by harbor modifications.

b. "Insure that new developments are compatible with their visual
environment by designing and locating such development to minimize the
alteration of natural land forms and existing public views to and along the
shoreline.®

The project modifies an existing harbor facility and therefore is
compatible with the existing visual environment. No natural land forms will
be altered along the shoreline.

€. "Preserve, maintain and, where desirable, improve and restore
shoreline open space and scenic resources."

The project does not affect shoreline open space or scenic
resources,
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d. “Encourage those developments which are not coastal dependent to
locate in inland areas."

~ The harbor project is coastal dependent.

SECTION 205A-2(b){4). Coastal Ecosystems.

OBJECTIVE: “Protect valuable coastal ecosystems from disruption and
minimize adverse impacts on all coastal ecosystems."

POLICIES:

"a._ “Improve the technical basis for natural resources management."

Subsurface borihgs being performed as part of project planning will
improve technical knowledge of the offshore area in the vicnity of the

harbor and.will aid .in the management of that resource.

b.  "Preserve valuable coastal ecosystems of significant biological or
economic. importance." :

Although project construction may temporarily disturb the nearby
coastal ecosystems, those ecosystems will be enhanced after project
completion .due to the large and diverse marine habitat which will be
provided by the project.

C. "Minimize disruption or degradation of coastal water ecosystems by
effective reguiation of stream diversions, channelization, and similar land
and water uses, recognizing competing water needs."’

Coastal waters will be temporarily degraded during dredging
activities, but this degradation will be minimized by the enforcement of
specified standards during the construction activites.

d.  "Promote water quantity and quality planning and management
practices which reflect the tolerance of fresh water and marine ecosystems
and prohibit land and water uses which violate State water quality

standards."

Construction épecificatioﬁs and State and local laws will promote
planning and management practices which reflect the tolerances of marine

ecosystems and prohibit uses which violate State water quality standards. A
water quality certification will be obtained from the State Department of

Heath prior to the start of construction.

SECTION 205A-2(b)(5). Economic Uses.

OBJECTIVE: "Provide public or private facilities and improvements important
to the State's economy in suitable locations.,"

I-3



POLICIES:

a. "Concentrate in appropriate areas the location of coastal dependent
development necessary to the State's economy."

The project modifies an existing State-owned harbor. The project
will enhance commercial fishing opportunities which aids the State's
economy.

b. “Insure that coastal dependent development such as harbors and
ports, visitor industry facilities and.energy generating facilities are
tocated, designed, and constructed to minimize adverse social, visual and
environmental impacts in the coastal zone management area."

The project will add to an existing facility and thus will minimize
the social, visual and environmental impacts in the coastal zone. No new
shoreline areas will be affected by the harbor improvement.

C. "Direct the location and expansion of coastal dependent
developments to areas presently designated and used for such development and
permit reasonable Tong term growth at such areas and permit coastal

dependent development outside of presently designated areas when a)
utilization of presently designated locations is not feasible; b) adverse

environmental effects are minimized; and c) important to the State's
economy. " _ 3

The project is confined to an area already committed to harbor
activities.

SECTION 205A-2(b}(6). Coastal Hazards.

OBJECTIVE: "Reduce hazard to life and property from tsunami, storm waves,
stréam flooding erosion and subsidence."

POLICIES:

a. l‘Deve?op.and communicate adequate information on storm wave,
tsunami, flood, erosion, and subsidence hazard." '

The planning studies and project report develop and communicate
detailed information on storm waves and on the risk of coastal flooding due
to tsunami. '

b. "Control development in areas subject to storm wave, tsunami,
flood, erosion and subsidence hazards."

The harbor project may encourage harbor-related development,
however, such development is subject to coastal zone building requirements.
The improved harbor will offer improved storm wave protection for areas with

the harbor basin.



C. "Insure that developments comply with requirements of the Federal
Flood Insurance Program."

Not applicable to the project.

d. "Prevent coastal flooding from inland projects,”

Not applicable to the project.

SECTION 205A-2(b}(7). Managing Development.

OBJECTIVE: “Improve the development review process, communication, and
pubTic participation in the management of coastal resources and hazards."

POLICIES:

a. "Effectively utilize and implement existing law to the maximum
extent possible in managing present and future coastal zone development."

The project planning process utilizes and implements existing
federal, state and county laws and ordinances as well as existing federal
and US Army Corps of Engineers reguiations.

b. “Facilitate timely precessing of application for development
permits and resolve overlapping or conflicting permit requirements.”

The implementation of project planning facilitates timely
processing of permit applications to the maximum extent practicable.

C. "Communicate the potential short- and long-term impacts of proposed
significant coastal developments early in their life cycle and in terms
understandable to the general public to facilitate public participation in
the planning and review process."

The project report thoroughly discusses a1l aspects of short- and
Tong-term impacts relative to the project. Significant impacts are
discussed at the final public meeting held before commencement of project

construction,
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APPENDIX J

LIST OF REVIEWERS AND RECIPIENTS
AND PERTINENT CORRESPONDENCE 1/

FEDERAL GOVERNMENT

HQDA (DAEN-CWP-W)
WASH OC 20001

HQDA (DAEN-PAD)
WASH DC 20314

Library Branch

Waterways Experiment Station
P. 0. Box 631

Vicksburg, MI 39180

*Deputy Assistant Secretary
for Environmental Affairs

U.S. Department of Commerce

Washington, DC 20230

Pacific Region Manager

Office of Coastal Zone Managemert
3300 Whitehaven Street, N.W,
Washington, DC 20235

Secretaria],Representative, Region IX
U.S. Department of Commerce

Federa] Bldg, Box 36135
450 Golden'Gate Avenile

Director, Environmental Protection
Agency =

Office of Field Activities

EIS Filing Section

401 M. Street, S.W.

Washington, OC 20460

*EIS Coordinator, Region IX -

U.S. Environmental Protection Agency
215 Fremont Street .

San Francisco, CA 94105

*Executive Director

Advisory Council on Historic
Preservation - o

P. 0. Box 25085

Denver, CO 80225

Assistant Secretary, Program Policy
Office of Environmental Project Review
U.S. Department of the Interior
Washington, DC 20240

*Administrator, Southwest Region
National Marine Fisheries Service
U.S. Department of Commerce

P. 0. Box 3830

Honolulu, HI 96813

Regional Director, SW Region

National Marine Fisheries Service, NOAA
300 South Ferry Street

Terminal Island, CA 9703]

Regional Director, Fish & Wildlife Svc
U.S. Department of the Interior

Lloyd 500 Bldg, Suite 1692

500 N.E. Multnomah Street

Portland, OR 97232

Administrator

Fish & Wildlife Service

US Department of the Interior
300 Ala Moana Blvd, Room 5302
Honolulu, HI 96850

Field Supervisor, Ecological Services
Fish and Wildlife Service

U.S. Department of the Interior

300 Ala Moana Blvd, Room 5302
HonoTulu, HI 96850

District Chief

‘Water Resources Division

U.S. Geological Survey
. 300 Ala Moana Blvd, Room 6110
Honolulu, HI 96850

Office of Environmental Analysis

Federal Maritime Commission

1100 "L" Street N.W., Room 9102
Washington, D.C. 20573

1/ Asterisk (*) denotes an agency or organization which commented on the draft
report. Important comments and Corps of Engineers response are included in the

second part of this Appendix,



LIST OF REVIEWERS AND RECIPIENTS (Cont)

FEDERAL GOVERNMENT (Cont)

Chief, Interagency Archeological Svcs
Heritage Conservation & Rec Sv¢

450 Golden Gate Ave., Box 36065

San Francisco, CA 94102

Commander .

Fourteenth Coast Guard District
ATTN: Aids to Navigation Branch
300 Ala Moana, 9th Floor
Honolulu, HI 96850

STATE OF HAWAII

*Director

Department of Transportation
869 Punchbowl Street
Honolulu, HI 96813

District Manager

Maui District Office
DOT, Harbors Division

P. 0. Box 201

Kahului, Maui, HI 96732

*Chairman

Board of Land and Natural Resources
1151 Punchbow]l Street

Honolulu, HI 96813

Administrator, Div of Fish & Game

Department of Land & Natural
Resources, State of Hawaii

1151 Punchbowl Street

Honolulu, Hi 96813

Administrator, State Parks

Qutdoor Recreation & Historic
Sites Division

Dept of Land & Natural Resources

1157 Punchbow] Street

Honolulu, HI 96813

CZM Programs Manager
DPED o

P. 0. Box 2359
Honolulu, HI 96804

*Commander

Fourteenth Coast Guard District
300 Ala Moana Bivd, 9th Floor
Honolulu, HI 96850

Chief, Harbors Division
Department of Transportation
State of Hawaii
79 S. Nimitz Highway
Honolulu, HI 96813.

Marine Affairs Coordinator
0ffice of Marine Affairs

State of Hawaii
Honolulu, HI 96813

Program Planning Coordinator
Planning Office ,
Department of Land & Natural Resources
1151 Punchbowl Street
Honolulu, HI 96813

*State Historic Preservation Officer
Department of Land & Natural Resources
1151 Punchbowl Street '
Honolulu, HI 96813

Director of State Clearinghouse

Department of Planning & Economic
Development

P. 0., Box 2359

Honolulu, HI 96804

*Director

Dept of Planning & Economic
Development, State of Hawaii

250 South King Street

Honolulu, HI 96813
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LIST OF REVIEWERS AND RECIPIENTS (Cont)

STATE OF HAWAII

Deputy for Environmental Health
State Department of Health

1250 Punchbowl Street

Honolulu, HI 96813

Hawaii Institute of Marine Biology

University of Hawaii
P. 0. Box 1346
Kaneohe, Hi 96744

*Director, Office of Environmental
Quality Control, State of Hawaii

550 Halekauwila Street, Room 301
Honolulu, HI 96813

COUNTY OF MAUI -

Director

Department of Planning
County of Maui™
Wailuku, Maui, Hi 96793

Director

Department of Parks & Recreation
County of Maui

Wailuku, Maui, HI 96793

PUBLIC OFFICIALS

Honorable Spark Matsunaga
United States Senator

300 Ala Moana Blvd, Room 3104
Honolulu, HI 96850

Honorable Cec Heftel
Representative in Congress
300 Ala Moana Blvd, Room 4104
Honolulu, HI 96850

Honorable George R, Ariyoshi
Governor of Hawaii
Honolulu, HI 96813

Honorable Herbert J. Honda
Hawaii Housé of Representatives

Honolulu, HI 96813

*Environmental Center
University of Hawaii

. 10 Maile Way

HonoTulu, HI 96822

Director

Water Resources Research (Center
University of Hawaii

2444 Dole Street

Honolulu, HI 96822

"~ Director

Department of Public Works

County of Maui
Wailuku, Maui, HI 96793

Honorable Daniel K. Inouye
United States Senator

300 Ala Moana Blvd, Room 6104
Honolulu, HI 96850

Honorable Daniel K. Akaka
Representative in Congress
300 Ala Moana Blvd, Room 510
Honolulu, HI 96850 :

Honorable Chris Crozier
Hawaii House of Representatives
Honolulu, HI 96813

Honorable Anthony Takitani
Hawaii House of Representatives
Honolulu, HI 96813
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LIST OF REVIEWERS AND RECIPIENTS (Cont)

PUBLIC OFFICIALS (Cont)

Honorable Gerald Machida
Hawaii Senate -
Honolulu, HI 96813

Honorable Hannibal Tavares

Mayor of the County of Maui
Wailuku, Maui, Hi 96793

PUBLIC LIBRARIES

U of H Library

Serial Records
2550 The Mall
Honolulu, HI 96822

Maui Public Library
Regional Library
Wailuku, Maui, Hi 96793

Maui Public Library

tahaina Branch
Lahaina, Maui, Hi 96761

OTHERS

Maalaea Boat & Fishing Club
P. 0. Box 1173
Wailuku, Hawaii 96793

Valley Isle Boat & Fishing Club
RR 1, Box 374
Wailuku, Hawaii 96793

Lightning Bolt, Inc.
01d Kahului Shopping Center
Kahului, Maui, HI 96732

Lahaina Surf Center
130 Lahainaluna Road
Lahaina, Maui, HI 9676

Save Cur Surf
600 Kaikoo Place
Wailuku, Maui, HI 96793

Honorable Mamoru Yamasaki
Hawaii Senate
Honolulu, HI 96813

Counciliman Robert H. Nakasone

Maui County Council
Wailuku, Maui, HI 96793

Hawaii State Library
Document Center

478 S. King Street
Honolulu, HI 96813

Maui Public Library
Kahului Branch
Kahului, Maui, HI 96732

Maui Public Library
Makawao Branch
Makawao, Maui, HI 96768

Maui Boat & Yacht Club
P. 0. Box 838
Kihei, Hawaii 96753

Lahaina Yacht Club
835 Front Street
Lahaina, Hawaii 96761

. Paja Surf & Sea

124 Hana Highway
Paia, Maui, HI 96779

Hobie Sports
845 Front Street
Lahaina, Maui, HI 96761

*Greenpeace Foundation
913 Halekauwila St.

Honolulu, Hawaii 96814



OTHERS (Cont)

*Maui Whale Research Institute

P. 0. Box 822
Kihei, Maui, Hawaii 96753

*_ife of the Land
404 Piikoi Street

Honolulu, Hawaii 96814

*American Cetacean Society

P. 0. Box 1518

Kihei, Maui, Hawaii 96753

*Monitor

1506 19th Street, SW

Washington, D.C.

20036
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